1927 
25 cents 


Is Priyeae Really Safe ? ig 12 


All the New Discoveries and Invention 


Newest color effects easy to have 


No experience needed — dries quickly but not too quickly 


‘Magic! Never haye you seen a finish 
like Rogers Brushing Lacquer. Every- 
where women are praising it. No 
painting ability is required. Merely 
low the exquisite color on—wid 
afull brush. Right over any old fin- 
ish or “unpainted” piece. Quickly 
it forms a silky-smooth, colorful 
coating, Then it— 

“Dries while you wait." Dries 
smooth without laps or brush marks. 
Dries before dust can settle. Dries in 
time for immediate use. Dries to a 
hard, durable, porcelain-like surface 
that wears and wears and WEARS! 

There are hundreds of beautiful 


DETROIT WHITE LEAD WORKS. 
DETROIT 
Makers of bighest grade 
Paints, Varnishes, Colors, Lacquers 
ron 
Also distributed and guaranteed by 


‘Acme White Lead and Color Works 
Detroit, Michigan 


Lincolo Paint and Color Company 
Lincola, Nebesska 


‘The Martin-Senour Company 


‘The Sherwin-Williams Company 
Cleveland, Ohio 


pieces you can do with “Rogers” A 
jew are suggested here. Try"Rogers” 
today. See how artistic youreallyare. 

“Rogers” is now sold everywhere 
—and used daily in millions of 
homes. Comes in cans, in nineteen 
exquisite colors—from which anend- 
less variety of charming tints can be 
made. Also black, white and clear. 

‘The market is flooded with "just 
as goods,” but this need not confuse 
you. To insure beautiful work 
merely insist upon the genuine 
"Rogets”—in the familiar “Orien. 
tal” can shown here—the kind sold 
on a “money-back” guaranty. 


LACQUER IT 


DW. LW 


ORIESS SF WAIT! 


LACQUER 


Our "Money-Back” 
Guaranty 


Try one can of Rogers 
Brushing Lacquer. If not 

ore chan satisfied, return 
is left to your dealer. 
Heis authorized co refund 
the entire purchase price, 
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America’s Greatest Motoring 


ITH justifiable confidence, 
Cadillacoffersfor yourapproval 
* thenew Cadillac—triumphant climax 
to a quarter century of Cadillac lead- 
ership among fine cars. 
Longer and lower than any previous 
Cadillac, it appears to be even longer 
and lowerthan actually itis—theresult 
of adroit and advanced designing of 
the custom-built Fisher and Fisher- 
Fleetwood bodies. 


L L.A CG 


ay 


Gift To The World 


Endowed with unique performance 
by its entirely new expression of the 
proven “V""-type principle—the new 
Cadillac marks an epoch in operative 
perfection as significant as the advent 
of the first eight-cylinder Cadillac. 

A single glance at this new Cadillac— 
asingle ride in it—and we confident- 
ly predict you will concede that it 
mustappeal tothe substantial, luxury- 
loving Cadillac clientele as will noth- 
ing else in motor cars. 


A Notable Product of General Motors 
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SarecuarpeD 
by the Growth 
of Our Cities 


‘An important clementin the 


strength of public utility secu- 
tities is the essential nature 
of public utility services. 


Public utility companies 
which we represent supply 
electric light and power, 
manufactured gas, electric 
transportation or other serv- 
ices to 2,600 American com- 
munities. The constant 
growth of these communities 
and a steady widening of the 
individual customer's 
demand for pale services 
the 


are evidenced in the consis- 
tent progress of these 
‘companies. 


Companies we represent in- 
clude Commonwealth 
Edison Company, The 
Peoples Gas Light and Coke 
mpany, Chicago Rapi 

Transit Company, Middle 
West Utilities Company, 
Midland Utilities Company 
and Public Service Com 

of Northern Illinois. 


UTILITY 
SECURITIES 
COMPANY 


230 So. La Salle St. 
CHICAGO 
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How ROGER BATES 
Invested His Money 


By WALLACE AMES, Financial Editor 


established by Dudley Bates. A 

few years later it became Bates & Son. 
When old man Dudley died in 1900 
the business was continued by his son, 
Roger. Through square dealing and 
sound merchandising the company 
steadily grew into a very. sizable 
enterprise, until the little lumber yard 
that was started with $3,000 capital 
had a rating of $100,000. 

‘And Roger himself was getting along 
in years. Having stuck strictly co 
business for nearly four decades, never 
taking more than an occasional two 
weeks of vacation and never gettin; 
far away from Auburn, Roger decid 
it was time to retire. So the old lumber 
business was sold, Roger receivin 
$50,000 in cash and the rest in stock 
‘of the new corporation. The other day 
the money was paid over and for the 
first time in his life Roger had a con- 
siderable sum to invest. 

Since he had been successful in his 
‘own business Roger had complete 
confidence in his ability to invest the 
large sum of cash that came into his 
hands when the lumber business was 
sold. Accustomed co making his own 
decisions, it was perfectly natural for 
Roger to make up his mind as to how 
the $50,000 was to be invested. So 
when he went down to New York to 
call on an investment banking firm, 
whose advertisements had often at 
tracted him, he had a pretty definite 
idea as co how he was going to invest 


XELL me all about ir,” said Judich, 
with eager interest, when he 
refumned to the horel room late thae 
afternoon. 
“Twas never so surprised in all my 
life,"* exclaimed Roger, by way of be- 
inning his account. “Those bankers 
fad jest the bonds I intended to buy, 
bur they would nor sell them to me. 
And such a line of questioning as they 
¢ me through. They wanted co 
know how much we were worth, 
what our source of income was, what 
Property we owned, how mach insur- 
ance I was carrying, whether we had 
any dependents, what time of year we 
paid out large sums for taxes, insurance 
premiums, etc., what our furure plans 
were, and a lot of other things.” 
“The fresh things! T hope you told 
them where co get off,”” expostulaced 


IFTY years ago, in the little city 
of Auburn, a lumber business was 


Jodith, her excitement causing het to 
Tndulge io. a litelc slang chac was 
rather foreign to her usual manner, 
"Thar is just, the way I felt at che 
beginning,” said her husband, “bur 
soon learned that there was method 
in their madness, The manager who 
was attending to me explained that 
most of the bonds T wanted to buy 
were good bonds, but not well suited 
to our particular circumstances, 
“Since we are from now on going 
to live on investment income he ex- 
lained that we should not take what 
i¢ termed ‘a business man’s risk!" Nor 
did we need a high degree of what he 
called “marketability” since what we 
wanted was a dependable income 
rather than the ability to sell our 
bonds at a moment's notice to use our 
money for some other purpose. 


THEN the manager pointed out 

that some of the bonds I wanted 

y would eventually have to pay 
a very heavy inheritance tax sifice they 
were subject to tax in several states, 
And there were a lot of other things 
he went over with me, almost too 
numerous to mention. 

“Ia fact, that outfit seemed in no 
hurry to sell me any bonds. They 
made a lor of notes and asked me to see 
them again tomorrow when they would 
have a list of recommendations.’ 

The next morning he and the mana- 
ager wentovera list of recommendations 
and made the final selections, Then 
since Roger and Judich were’ going 
abroad for several’ months the banker 
arranged to care for their securities, 
collece and remit income and attend 
to all details while they were away. 

“L was beginning to think that the 
service we hear so much about was 
mostly bunk, bur you have shown me 
that the word still has all of its old- 
fashioned meaning," Roger remarked, 
as his transactions were completed. 

In these days any investor an obtain 
much valuable service and assistance 
by establishing himself with a reliable 
investment banker. These firms are 
doing more and more, constantly find- 
ing new ways, to help people accumu- 
Jate money and invest it wisely. 

It is common practice for an invest- 
ment firm, with its extensive statis- 
tical facilities and trained statisticians, 
to render detailed reports on the in 
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bby tnveating tn safe 6 First Mortgage Bonds 


low the definite plan given in this 
lependence 


TThe plan works just as surely, whether 
YYou are now earning $1,099 oF $100,909 
a year, 


way i cortain—each step plainly 
indicated and absolutely safe-vinde- 
pendent of luck, business genius or 
speculation. 
Every fact has been harvested out of 
the 46 years’ experience of Cochran & 
McCluer in the first mortgage invest- 
mica banking business. 
‘The plan is x0 simple, anyone can 
understand it—so definite anyone can 
followit—andsocertain,noonecan fail. 
In addition to the Financial Independ- 
fence Plan and. the unique budget 
schedule, the book giver suggestions 
thit enable you to enjoy mote of the 
things of life, both while buikl- 
‘ng your independent fortune and after 
attained it 
the most skeptical to read 
in plan, straightforward, interesting 


Send coupon, We employ no sales: 
‘men, therefore none will call. 


“Cochran & McCluer Co. 
Hy SGN Dearborn St Chicago 


Name 


Stret. 
iy, 


Cochran 


46 North Dearborn Street, 
CHICAGO 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 
Brown University 


tye oe workout by he 
at ting oat ontraents 


Fally Illustrated Price, $1.50 


POPULAR SCIENCE MONTHLY 
250 Fourth A\ New York City 
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How Roger Bates 


Invested His Money 
(Gosia from at) 
vestments of individuals. If a list is 
not well diversified, if it contains 
some **weak sisters,”” if any bond is 
likely to be called soon, or is selling at 
a price that shows the owner a nice 

it, such things are pointed out 
te recommended. 

‘One house has a little bookler 
from which we quote the follow- 
ing: “While we should like co inter- 
est you in the offerings which we have 
for sale, we will sugrest ouly those 
securities which we believe to be best 
suited to your particular needs.” 
‘Then follows eleven pages of questions 
with spaces for the answers, one page 
for a trustee, another for business re- 
serve investment, one for the treasurer 
of a religious, fraternal, or other 
organization, and still others for the 
business man or woman, the profes- 
sional man, the retired individual, the 
heir, the widow, the man or woman 
living entirely on income from invest- 
ments, etc. 

‘Making sound investments is a pro- 
fession. It requires the same grade of 
skill that it docs to be a doctor 
or a capable lawyer. The successful 
merchant, the master mechanic, the 
‘eminent writer or the talented i 
tect when left to his own devices 
wuld probably make a great botch of 
investments. His skill and crain- 
ing do not run that way. Nor does 
he have the facilities to reach sound 
conclusions in investment matters. 
Such work as this should be done by 
specialists. And you can get sucl 
specialized service without cost if you 
tle up to any one of the many repata- 
ble investment banking firms who 
seck to gain your business by serv- 
ing you well and skillfully. 


To Help You Get Ahead 
TTHE fools tine tlw will help cory 

Taonly i laying out a feancial pla ‘They 
will be sent on request. 
How to Build an Independent Income 
190 Elion) —Desvaptanor bering 
Fit Moeegage Bonds by [payments of So or 
tse 2 taate aed shows Sa esl that may 
fe accomplished by systematic investment. Ade 
dress: The F-H.Smich Company, Smith Building, 
Washington, D.C. Ask for Booklet 
‘The Howse Behindthe Bondaesministhc in 

tance, not aly of scodying the 

1 of checking op the banker who 


fellshow you can rctre in Sftcen years and Bane 
‘income eqeal to your presat living budget 
Th footer ca Be ated by wen co 
Cochrsa, aad MeClucr” Company, 6: Now 
aahors Sases, Cies >. Ht. si . ‘ 
Thirtyewo page illustrated. booklet, de- 
serine one of the largest public welity com 
M Poceaes tents Unley bot 

‘se. Chicago, Ti 


“In my opinion the! 
Ideal Investment !”” 
Practically the 
World over the same state- 
ment is being made con- 
cerning 


Smith Bonds 


Their unquestioned safety 
and attractive interest rates 
have built for us a clientele 
in nearly every civilized 
country. 

Why not become another 
well satisfied owner of Smith 
Bonds? Complete informa- 
tion may be had without 
obligation, 


Ask for Booklet 


75-42” 


‘Our Mail Service Department 


No matter where you may be 
‘yourself of the 
il Order Service of our 


ries will be given the 
nee eiient and 
called at one of 


The FH.SMITH Co. 
Founded 1875 

atta Dalting, Washington, D.C. 

245 Madioon Ave,.New York Clty 

Branch Offices ia — Chicage — and Other Citi 


ina end bethlet sd infomation egtding S17 HL 
Bono 

awn ora 
Apress. 
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Ashatroryeliminators ave shen bee wndergsing tt 
The radie buyer is wise fu making is ulation foo 
‘equipment that ‘has passed The Institute tee 


electric current supply has always 
been the ambition of radio own- 
ers and now radio engineers are 
ready to satisfy chat demand. 

More careful consideration should 
be given to the selection of electric 
sets and battery climinators than any 
other type of apparatus, however 

In the first place, there are many 
products on the market of this nature 
that are still in the experimental stage 
and are not capable of giving even a 
fair degree of satisfaction. This means 
extra vigilance on the buyer's part if 
he is to. get reliable equipment. 

The fact that there is a larger per- 
centage of poor apparatus among this 
particular type of equipment does not 
mean that the theory on which they 
are constructed is impracticable. The 
entirely different faults found in differ- 
ent makes prove this and show that 
the designers merely slipped up on 
certain points. This situation has 
been the case in past years when new 
types of equipment were brought out 
and needed further perfec 

In the matter of selecting reliable 
apparatus of this type, Porutar 
Scnce. Montuey can definitely aid 
its readers. In the magazine and in 
the new list of approved equipment 
issued, will be found advertised and 
listed those electrically operated radio 
receivers and accessories that have 
been found reliable by the Popular 
Science Institute of Standards after 
most thorough tests. 

To the reader contemplating the 
porschase of any such equipment, The 

Instirute approval provides assurance 
that these products are (1) properly 
constructed of high grade parts, (2) 
are reasonably efficient in the use of 
electric power, (3) are free from serious 


SE on a radio from the 
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deficiency as to the amount of hum or 
noise they will produce or cause, 
(4) will have a reasonably long life 
with a minimam of attention or re 
placement, (5) are correctly rated by 
the ax eae © under mie 
able conditions of operation, provide 
‘brand of performance that is con- 
sistenc with their price and type. 

Then the buyer of electrically 
operated equipment has another very 
important thing to consider. That 
is the matter of making certain that 
the apparatus selected is suired to 
the light supply in the particular 
locality in which he lives. The 
proper operation of some types of 
such equipment—particularly  com- 
plete clectric receiving sets and, more 
so, “A” socket power devices of the 
true eliminator type containing no 
batteries or other form of regulators: 
is dependent on the voltage charac- 
teristics of the electric supply line to 
which they are connected. 

It is important, therefore, in pur- 
chasing such devices to be further 
[guided 10 a specific choice by the ex- 

jence of a feliable local dealer who 
Ris tested these devices under condi 
tions that are similar to those in your 
home. This applies to both electric 
sets and socket power devices. In the 
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Keep These Points in Mind 
If You Use 


ELECTRIC SUPPLY 
for Your Radio 


more important consideration, The 
power units must be suited to the 
receiving set with which they are to 
be connected. To make sure of this 
follow the set manufacturer's recom- 
mendations of arrange with your lo- 
cal dealer for a home trial 

A 20-page booklet on buying, in- 
stalling and operating a radio. ouct, 
which also contains a list of reliable 
tested equipment, can be secured from 
the Popular Science Institute, 250 
Fourth Ave., New York, for 25 cents. 


cs) 
Popular Science Monthly 
GUARANTEE 


Tee store salon ay advent 
indicates thatthe product etre 0 
have beea approved after text by the 
Popalae Scene losis of Sandards 
orvuan Scene Money guaran: 
sees every article of merchandve ad- 
sertsed fais columns, Readers who 
buy products advertised in Porctan 
aah hem 

to give abvolute a 
formal and: proper se. Ou readers 
in boviog these profocs are guaran: 
teal ths satisfaction by Poruusn 

Sewce Mowry 
Ta 


case of the Larter, there is still one 
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Don’t confuse Balkite AB” with 


so-called radio socket powers 


¥ F 
thesew Jt contains no battery tamou 
Balkite “AB AA Balkite 
marks another imany form ciple of cecnclyc 
great advance in ra- rectification. A prin- 
dio power by Balkite—the pioneerand ciple so reliable that it is standard on 
leader in the radio field. It replaces the signal systems of most of the rail 
both “A” and “B” batteries and sup- roads of the country. A principle that 
plies radio current from the light has been responsible for nearly all the 
BY Ae socket. It is not to be confused with great advances in radio power. The 
‘raitonly. Nota batery so-called radio socket powers. It con- same principle on which 2,000,000 Bal- 
pach ag sy open tains no battery in any form, nor any kite units now in use are based. Lil 
Alevelopmens in the entire radio ld. of the other usual accessories. It never all other Balkite units Balkite "AB” 
Hatin creer BE ons requires charging. is entirely noiseless, a permanent piece 
How cos Price $3250 ‘ . of equipment, with nothing to wear 
Operates only during reception gut or replace. 
Balkite"AB" operates only during P 
idsa: Tas een dies ecco Makes any set electric 
Tummit offand reception stops. Operat-Balkite “AB” makes any receiver an 
ing only during reception, ic is extremely * electric set, a true instrument of pleas 
economical. There isno trickle ure. To realize the difference between 
whenitisnotinuse.Itputsanendforever Balkite “AB” and any other radio 
to rundown ra- power supply, 
dio power. It de- just life the lid 
Balkite"B” os/ine liversatall times and look. There 
invadio, ‘Tacit ledge a full, even, uni- is no confusion 
j form flowofcur- of wires, nothing 
feicegutinest aes One rent exactly as to go wrong. In- 
el BW, required. It al- stead a simple 
§ Bing 139 ways uses the complete unit 
39-30. Balkive now costs no more least current nec- that means 
than the ordinary" essary to operate swift passing of 
your set satisfac- radio batteries 
torily.Ierequires and their attend- 
no other atten- ant cares. Two 
tion than thead- suo to seve 
dition of water 3 = “To malice the advan. MHYSCL IBS? 
ce qrineayee Balkite“AB” (ipcmiccas” — $950.:8ovols, 
. t is unaffect just lift the lid and look, There is no con{ bod 
Balkite Gekgdn ficigereantaigee, | Landa 
Semdud fr A” bare. Not Balkice"AB” plee unit that means the rift pasting of bates will recommend 
Can be used during is based on the and their cares. Particularly « boon to women. the one you need, 
drastically reduced. Model "J," mts rates 
parpeapesgret cd FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Illinois 
‘Trickle Chacger, tate and 
eres, $9.50, Model FAN STEEL 
Chores 3 é 
Special model for ago cle at © 
slighty higher prices, 
i Balkite 
the Recs nd in Coma 


‘Thi weal on a red 


“Radio Power Units = 


tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page & 


POPULAR SCIENCE MONTHLY 


Transmitting messages with his 
drum, the African on 
the pitch and clarity of its tone. 
With amazing speed these 
messages are sent over miles of 
‘mountains and jungle, 


GONE ~— hut, deep, resonant —un- 
equaled in its naturalness. As the music is 
layed, as the artist sings, so you should 
|e it—true, rich, life-like—so faithfully 
reproduced that you forget you are listen- 
ing to radio. 
This is what you enjoy with a Grebe 
Synchrophase Seven, particularly in combi- 
nation with the Grebe Natural A 


tone quality that is unrivaled for its natu- 
ralness, an ease of operation that is re~ 


*markable for its simplicity, and a refine~ 


ment of appearance that harmonizes with 
any environment. Grebe Synchrophase 
Seven, $135; Grebe Natural Speaker, $35. 
Send for Booklet P; then ask your dealer 
to demonstrate. 


REB ° 


A. H. Grebe © Company, Inc., 109 West 57th Street, New York City 


Factory: Richmond Hill, N. Y. 


‘Westero Branch: 448 So. San Pedro St., Los Angeles, Cal, 


The oldest exclusive radio manufacturer 
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Tm Going toRaise My 
ea Plumber” 


Boy to 


An Answer to the Widely Discussed Question, 
Does Education Gained in a College Really Pay? 


TILL pounding the | pave- 
‘ments, job hunt 


(74 


've been at it 


since June. 
oan. get. plenty of jobs—at #20 
Pl ya ah 


ly presents 
the average among some thirty thousand 
college men who were graduated last 
spring with a Ii jon and no 


tages of college is now 
tp against Lie an fc foevand be heat ths 
remotest notion of what he wants to 


By 
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Nor has he learned how to do anything 

for which employers pay 
know a smart young plumber of 
Fred's own age who is earning 860 a week, 
ing a wife and baby and diving 


Freddy Vail has a ee education. 
But Joe Brace, the plumber, has a head 
start in the business of ivi 

‘The day I last talked wih 
IT chanced to run across the following 
Passage in te 7 ‘s Mont 
by Armand R. Miller, principal of the 
Roosevelt High School in St. Louis, 

“There is an unfortunate tendency for 
ret we school boys to avoid the trades. 

tus of the skilled mechanic is now 


s0 favorable that the trades should be a 
attractive field even for graduates of 

hi =. Many a 825-0-week 
dlerk ‘might have been a. §75-2-week 


plasterer or a $200-a-week plastering 
contractor.” 
That passage, coming from an edu- 


cator, set me to thinking about my own 
son's future. I discussed the subject 
later with a group of acquaintances. One 
started life as a carpenter; today he has a 
Prosperous business of his own, has built 
a fine home and bought an extra car for 
his wife, Another is @ chemist, graduate 


American high schools this fall are pre 
ing to go to college. Approximately a 
ion and a quarter of all the boys now 
in high school know that they can’t go. 
to college. And many of them feel that 
they are going to miss something vital 
to success in life. Are they? 
‘Should the whole hundred thousand so? 
Should the others be disappointed? What 
are the facts? What is, the value of a 
college diploma, anyhow? 
Freddy Vail values it th 
“Twish Thad a union card instead of a 
oma. ‘The plasterer who. made re- 
‘pairs in our fraternity house last spring 
was getting 813. a day, For cight hours 
labor he gets more than half of what I'm 
offered for a whole week's work. And at 
the rate of advancement J'm promised it 
hoe eight of ten years before T catch 
‘to that plasterer's annual income, 
When Tleft high school, the question 
of whether I should. go to college was 
seriously debated. Tread somewhere 
that a college education would add 
$72,000 to my future earnings. And now 
with an A.B, degree I'm worth less 


money on the open market than an une 
skilled laborer! 


Slightly above 883 w week and j 
5 Tn certain Industries nator 
iron and steel, and rubber. 
Ot course statistics ahow Uat the 
college graduate forges ahead rapidly and 
tances the untrained man. 
‘But there are more kinds of training than 
university ening. AL they. the 
graduate of overalls may make $120 a 
week supervising electricians who make 
960, while the graduate of cap and gown 
‘at the same age may be earning 850 8 
Meskins 6 Whit calc Sob. 

"To the parents of nearly twenty million 
children in our public schools it must be 
an increasingly important question w! 
er the particular 
offered by the college is the onl 
{raining for their sons. 

"The wsumption that iis dominates 
America ie today.” Mig school boss 
are ing to lege in unprecedented 
frumbers Between 1020 nail 1922 the 
increase in college registration was 50,000, 
‘The nest following two years it was 
187,000, And there are probably close to 
Iai e milion ‘en regstered inthe 
colleges this fall, Ina few decades the pro- 

tion of men in institutions of higher 
Fetning fas risen from fesr than ‘one 
percent of youths of college age to fully 
‘eight percent, And the increase in college 
Aendance now goes on at the rate of 
Re persealia pose 


8 THE colleges become overcrowded, 
ao lo tag thee fo arsed 
logical need for heing there is 

by the presence of many who are there 
chiefly because it Is the fad. Tt is sai 
Uhat twenty out of a hundred boys are 
mentally equipped for college studies. 
NYwelve out of the twenty can't go— 
largely for economic reasons, Of the 
Femaining eight who start college, only 
three get through. Five eighths of the 
bors who seek a college diploma fail to 
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achieve their goal. Many. 
two or three years in the 
a well off as the more a1! 
fellows who started work at 
Ten sears ago there were 161.00 
in college. It is esti- 
‘uated that the average 
Iiberal arts graduate 
from among them i 
making ‘mo more than 
33.000 or 81.000 today 
Af there's anything to 
the law of supply and 
demand, ‘what will be 
the salaries couumanded 
by college graduates 
white collar jobs when 
the half milion men now 
in academic halls are 
Competing on the open 
market? 


spending 
pt, aren't 


Aren't you willing to 
bet “that the skilled 
craftsman, who is al- 
ready neck-and-neck 
with ‘the white collar 
graduate of ten years 
‘ago, will be more’ than 
holding his own with the 
next ten years’ increased 
supply. of college men? 
mace of be prea 
rence present 
deluge of diploma seekers is plain. ‘The 
Inorg students go to college on the one 
hand, and the higher the colleges raise 
their levees to keep out the flool on the 
other, the more college hecomes a social 
ambition. 


ENCE thousands of parents are 
now making serious sacrifices to 

gratify this ambition for their sons. The 
Sctual cost of a college education, fu 
niished from his own experience by a 
Cornell man working his way through, 
between $1900 and $1400 a year. 
Other estimates 

‘That is more than the average in- 
dividual income of all American wage 
earners, An investigation at Yale indi~ 
cates that students whose fail 


little over three percent of all American 
i 0M a year. Obvio 


Both Sides of the 
Question 


NO,SUBIECT is more generally 
discussed and more seriously 
weighed than this to which Me. 
Payne, college trained, reporter. 
tor and father, has given long 
fand careful thought after searching 
inquiry and investigation. What he 
hhas to say is important to every 
youth and every man with sons. 


‘There is. of course, another view: 
point, and next month Porutar 
Sctexce Moxraty will present, 
“Why | am Going to Send My Boy 
to College,” by J. B. Minnerly, a 
master plumber. of White Plate, 
NY. 


‘Men who work in overalls ook over the situa 
‘lone that allow them leleure im white clare 


$1300 out of even a $6,000-0-year income 
eaves a big hole, Tt is estimated this fall 
that there are close to 800.000 students 
{mea and women) seeking college de- 
ures. But there aren't within 200,000 
that many Americans with incomes 01 


er 


15 
earned all their college expenses; 
‘and 63 percent were earning part of them. 
In an eastern university the proportion, 


‘wan percent of self-supporting students, 
“Of the boys who are cast 

theit own resources for college © 

Dean Herbert E, Havkes, of Co 


“TBS always to the detriment of 
hyealth or the value of their education 
or both ....'To see boys by the dozen 
take job lasting from six o'clock in the 
evening until two in the morning, six 
days in the week; to see boy's undergoing 
transfusions of blood to get money for 
their books, ix a heartrending spectacle.” 
Ts the college education worth the 
sacrifices? 

Hundreds of the self-supporting stu. 
dents work at menial jobs—as- dis 
‘washers, waiters, snow-shovelers, chau 
Fears an gardeners, The train, according 
to Dean Hawkes, i 


‘The boy who. has elected to. tak 
trade is getting vocational trai 
the same age. 

‘And as for education—well, nobody 
questions its value whether caleulated in 
gash or eultures But elation i a ex 

in these days it is available 
re are ue 
it. And the least educated men of my 
acquaintance are those who think their 


Men who work in white collar 


a began and enced with cl 
forty percent, of high school seniors 
0 college. ‘Thos ‘who are merely 
with the current would 


Hin thit) 

do well 

Freddy Vail, who drifted 

with the tide four years 

eft about in search of his tre voce: 
"Pred relates this incident: 

“At a great machine and tool works in 
samid-western city, Lasked the pervonnel 
director for a job, His name was Smythe, 
and I took him at once for the 
type. of college-bred excctive. "He was 
Cordial and put me at case. But he 
didn’t give me a job, 

“‘Here at Blank-and-Dash,” 
‘we are firm believers in 
rind don’t mean the mind luterad 
tp with theory, with memorized 
dates and miscellany of information. I 
mean As mind : it is card-indexed by 
[Yours of practical experience, 

“That's one reason why we employ 
comparatively few college men. Tt takes 
them nearly along as the live apprentice 
to assimilate the skill and practical 
Knowledge we require. Boys enter our 
shop. apprentice ‘course right out of 
public school. While learning, they earn 
25 to. 00 cents an hour. VAs tkilled 
mechanics they make from one dollar an 
hour up.” 


to think over the experiences of 
to college 


UT of course,’ I interjected, ‘your 
executives tre college-bred ‘like 


‘Yes,’ replied Mr. Sinythe, ‘just Tike 
myself. T'm former all-American halfback 
from the School of Hard Knocks. I 
never finished eighth grade. Ni 
Sea ate aes re 
luates of our shop ay 
And young Vail adds another item: 
“When I got home after Commence 
ment I met poor old Bill Hinkle. He 
Played ard next me on the bigh school 
ball team. His parents couldn't send 
him to college. So he went to work in 


sd find that 
‘made of dress slmont sole reward of the Jobe 
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the railroad round house, as a mechanic's 
helper. During the summer of my junior 
year at college he advanced. to skilled 
mechanic at 70 centsan hour. Right now, 
with five years’ experience and plenty of 
"ative bility, e's one of the best men 
they have on the more intricate repairs 
about a locomotive. When I talked to 
him he was getting $1.05 an hour, expect- 
ing to be foreman soon, and 

to keep on climbing. 
“Poor old Bill Hinkle! 
And then I bumped into 
Hank Ames, son of a small 


a year ahead of me. Since 
then he has been success 

ito salesman, corn inspector 

for the state at $20 a week, a 

hhond house employee, and a 

lay laborer. In over a year 

he hasn't saved a penny, has 

made no progress toward a 

future, has been rejected by 

»_ the Marines—and has finally 


“is what gets me. Mine was 
a small college. I know 
what's happened toa number 


of recent graduates. It's a 


gift minnie mens Wied oon Kpreoess 


to her on $20 a week, when I'm not sure 


even that will be permanent? And how 
can T ask her to wait four or five years 
while I'm finding myself, and letting my 
‘employers ‘educate’ me all over again? 


DESPITE Fredy’s disitusionmment — 
which iy 1 that nl 
twonbers of hs fhows—owe are toda 
the college man's 
toshow in hard cash. 


Joking into, All the Leet the ages 
crammed into my son's head won't 
alleviate his misery in later years if he 
«an t provide iherally or his own chile 
And what good will a college education 
do him if it stimulates cultureal tastes 
and leaves him too poor to gratify them? 
But, if it pays dividends— 

In brief, the financial arguments for a 


college education for everybody run as 
First, the graduate makes in after 

years & comparatively large income. 

Secondly, the college man reaches any of 

the higher income levels fom five to ten 

years earlier than the noncollege man, 
‘What are the figures? 


FF ROM an investigation made by Dean 
Lord of the College 
‘Administration at Boston University, it 
appears that, the college man is earning 
$2,200 six years after graduation; that 
income increases up to the age of sb 
and that on the average, his maximum 
earnings are 86,000, 

However, Dr, Jeremiah W. Jenks say's 
in the New York University Alumnus 
that, Princeton graduntes of 1915 were 


earning $7,503 in 1925, aoe ten 
years from Juation they 

et gen Seen 
average ps of x college Juates as 
determis ‘urthermore, 


the grota incomes of these Princeton men 
averaged $10,402, 

When I learn that T begin to suspect 
that these figures concern  priviloged 
individuals and not the average college 
graduate. 

My doubts are increased. by 
from other colleges. Graduates of the 
University of Pennsylvania, says Dr. 
Jenks, earn $6,380 five years after gradun- 
tions while I find that graduates of Case 
‘School, n Cleveland, earn $4,850 ten years 

ter graduation and reach 6,000 only 

ia thee ean ve; Catan 
cngineering. graduates reach $7,500 at 
the age of fifty-two. But Harvard comes 
forward with figures on 458 graduates 
which show the average earnings between, 
fifty and sixty to be $92,773 a year. 


AND st that Tehew up my bands in 

despair. If Tan trust the statistics, 
Lowel te step paying ie ineurance snd 
save up my money to send my son to 
Harvard, ‘But I don't trust them, “A few 
abnormaily large incomes of rich men's 
sons will bring up such averages unduly. 
A large number of college men who haven't 
done so well may fal to report ther lower 


Nobody can tell Freddy Vail what the 
average earnings of a liberal arts gradu- 
ate are going to be. He suspects that, 
they're lower than published statements 
led him to helieve—and so do I. 

‘But a3 for Joe Brace, when he was a 
definitely 
jeand then 


Journeyman'a wage, of better. 
For the engineering graduates 
are definite figures, reliably compile 
iy the Society for the Promotion of 
gineering Education. ‘They show 
hat the median aenings of graduate 
incers are $4,000 ten years after 
eS tees ease, 
syearsot study (Continual on yg 13 
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| dan. Sarpeane Cov tenets ov 
Sees | 
: Sh si nd or rel 
The Answer Is: Not Yet—Twenty-five Deaths in 
Ocean Flights in Year, Scores of Mortalities on 
Land Prove Conquest of Air Remains to be Achieved 
OLONEL LINDBERGH, — By GEORGE LEE DOWD, Jx. ‘The Australian Government has an- 


roaner Byrd and other 
pense hoe cr 


unced that stunt, flying will be pro- 
flights are not of a directly commercial hibited. Similar curbing is projected in 
nature. They are what we of the pro. C shed publicists in Ger- 
fession call stunt flights.” The control ‘and England have urged an end of 
Mr. Cuthell advocates is declared ec flying 
sary by several flying organizations, 
techn akif'end splendid accomplish- though Government departments see in Today aviation 
ments there, isa row it the danger of prohibiting air pioncers roading was belore George Westinghouse 
that the public should not be convinced from necenary experiments invented the altbrake, “And in seience 
today is safe. id their ap 
Flying lance yet safe Sate ication to its problems lies 
for Lindbergh and Byrd—so jope for the future, Heroic 
far, But the average person 
jk discrimina- 
told that 


re practical, But no good 


flight compares in safety purpose can be served 


ably with other transit 
hat one group of 
thinks of the safety of 8 
is shown in a resoluti 
cently adopted by thi 
‘ean Bar A 

by the 
it urges Congress t 
Gi 


velopments necessary” before 
real safety can be achieved. 


ever, there seems 10 be a 
agreement among people 
interested in aviation not to 
discuss the dangers of flyin 
‘That last sentence is not mine. 
It is a direct quotation from a, 
recent utterance by Harry F. 
Guggenheim, president of the 
Daniel Guggenheim Fund for 
the Promotion of Aeronautica, 
‘Mr. Guggenheim is the prin. 
Gipal figure in the group of 
aviation enthusiasts under 
whose auspices Colonel Lind. 
bergh is touring the United 
States. Listen to him further: 

“This traditional taboo of 


Inte ocean flights and e 
“stunt flying.” 


N TRANS-OCEANIC 
flights,” says C. W. 
Cuthell, chairman of the com= 
muttee, ‘and incidentally, gen- 
eral counsel of the Curtiss 
Acroplane Company and. the 
Noire Ais sayae Ce 
pany, “approximately twenty- 
Evelivestave beenlest durieg 2 
the present year. Most of the  Phundelstia Na 
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Meanwhile a fleet of 
Naval craft. in the air and 
fon the water. has scoured 
the Pacific Ocean in the 
vain hope of rescuing seven 
aviators who tried to fly 
from California to Honolu 
‘Thirteen planes entered the 
cantest forthe prizes ning 
up by Honolulu business 
men as a publicity stunt for 
Hawaii. ‘Three of them 
‘crashed, killing their pilots, 
before ‘the race started. 
‘Two more failed to. start, 
‘Two others crashed at the 


the subject, of safety probably ean be 
traced to a desire on the part of aviation’s 
early priesthood to protest against. the 
existence of dan hk they had no 
means of overcoming. I ean conceive of 
no more stupid policy than continuing 
this traditional silence which has, lft 
the public so compl 

se of aviation thal 
ates these dau 
tents of safety in ly 
apprehension on the part of the 

be 


ely ignorant of the 
it grossly exagger- 
jores. the ele- 


viation is “perfec 
it must, be overcome by giving the pub- 
lie the knowledue of aviation which they 
today’ so woefully lack. Anil one way to 
nthe puble i through full and 
the man- 
e een atl are All tht was eft of the low-winged mono 
{late in ich Gearee Cova sat 88 
Morrutuy has taken Qh way’ co enter Honsiaa Alr Derby 
the lead’ among periodicals. of =a ‘a si 
ay the public the knovl- 

‘whieh it demands 


uss frankly flight 
ts dangers and the n 
ner in which they” are 
being overcome, 


write the {rom ‘hin plane wreck near" Lowell 
Clory""o0 the. way Se eT Rnd 


fin Dey ‘Bert start of the race, Two more 


James D. Til and Philip Saaicc oneal Oy 
fio out of the thitteen reached 
Honolulu, and one of those only 
ith ely wo. men in 
Another plane starting to search 
for the lo. van 
inhed, leaving 00. trav but the 
tric farewell rao meget 

tailspin 


Si Raphael, wel 
3 for Canada, with Lie 
\. Capt, Leslie H 
sis Lawenstein-Wertheim. 
English flyer, Capt. Courtney, 


ran forced. down Nungesser have never been heard of 


they started from Paris, The 
America flew all over wester 
it was forced down. 
foing to crash” wrote Commander 
Bynt on the note he handed to his 
companions, and crash they did, with 
few broken bones and the narrowest of 
ible escapes from sudden deat 
hamberlin and Levine landed in 
German hg. atthe cot of smashed 
landing he American Legion, 
aitempting to start for Europe, crashed 
at Langley Field last April, killing Ci 
mander Noel Davis and Stanton 


hack to France when 
heavy fogs balked tial attempt to 
‘span the ocean. 


fine, bal lane Aight 
built, for a trans-Atlantic fi 

Srashed at the slart-off, 

crew, ‘The two German Ji 


ers planes 


which started for America were forced to 
turn hack because of weather conditions. 


Major Herbert (Continued «n page 135) 
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'sBii Eason, phow- 
Phonograph’s Birthday ®Awon, phon 
ther, lef, shows model of the orignal oni 
fteth biethday to Gov. Moare of New Jersey 


==|\Strange 
Things 


York's latest subway 


November, 


universe, o galaxy, 
eat chaotic mass of glow 
irveral form of a aphere 


ing eas having 
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<isuant ms surtounding Mars, wich are in out universe 


18 


‘A spiral nebula in the Big Dipper, quadrl- 
i of years let than the neta eee 


Fix Limits of the Universe 


Astronomers, with Amazing 
Instruments, Make New Map 
of Our Vast Star Cluster 
and Explore Others Beyond 


By EDGAR C. WHEELER 


STRONOMERS of the Lick 
Observatory on Mount. Hamil- 
California, have just com. 


pleted new measurements of 
the universe of stars in 
which we live, Through 
huge telescopes they hav 
eached to seattered out- 
posts on the borderlands 
of the Milky 


they have caught the 
faint itn lonely 
Tittle tat 


reality, great fiery su 
incredible di 
ing th 


‘And from the nature 
of that light they have 
calculated the distance 
across the vast swarm of 
stars in which ou 

5 planets, 


ignificant mote 
‘This distance, they tell us, is 60,000 
light years, oF about 30 quadrillion 
miles. 


SUCH an appaling figure, of sixteen 

ciphers, is bevoud the grasp of most 
speed 

to cross this 


of-us. Imagine 


the earth! Or it were possible to 
travel with the speed of light—186,000 
miles a second. ‘To have con 
the present m 
the universe, we must have started 600 
centuries ago. before the first primitive 
man appeared in Europe! 

‘That man, a mere atom in the majestic 


escope in is last stage. This 
wone of the caret nebule 


that have been otwerved by the Harvard Otservatery to be 


‘composed of myriad’ small 


rs This “decaying” api 


‘Sebuin in entimated to be 100,000 light years from the earth 


Imaginary lines be 
eee sbnervatories 
SUA and Baad the 
‘toon form a tr 
‘Sage. From the dis 
tance AB ie computed 


pageant of creation, thus should span the 
universe with yardsticks of science is of 
Of the wonders of modern astronomy. In 
the last few decades, surveyors of the 
night skies have steadily advanced their 
mileposts into the infinite void, aglow 
ith millions upon millions of suns. They 
have charted long unfathomed mysteries 
that lie all about our little world. And 
have found that what once seemed 
dering chao, really runs with 
"The suber of tar which our wasided 
eyes can see is about seven thousany 
Great telescopes reveal many millions. 
‘These stars, astronomers find, are not 
sprinkled at random in space, but grouped 
in countless separate universes. Our uni- 


verse, the Milky Way, is one of them, and 
ge ball’ a million 


achieved through observ 
irontiers of the Milky 
stars thin out in number and se 
ingness. Dr. Maxwell measured th 
distances of 2,000 of these faintest suns, 
from them calculated the distance t 
the outermost borders of the swarm, 

But astronomers, not satisfied ‘with 
merely knowing the size of our univer, 
seek now to map its exact form, surveying 
the exact postions of the million suns 
that compose it. They have long believed 
that the shape of our Milky Way cluster 

a great disk, like a w 


ical Observatory of Harvard College has 
just undertaken, as this is written, the 
Colossal task of surveying all the stars, 

fixing their exact pos 
fons in space. In two or three years, say 
Dr. Harlow Shapley, director of the 


star si 
chart 


me so far distant that 
it travels tens and hun- 
illions of years to reach 


dreds of 
us, We are told that there are 


probably billions of them—like 
‘our own! In them lies the whole 
fascinating story of creation. 

scopes, like the 100- 


‘Their shape, and 
hing of tei age sub 
distance are 
e are newly 
ort others, falling "to 
Pieces of age. Like our- 
felves, they have a be 
ing and a end 
Dut how, we wondes 
pousible for astro 
found these depths of space, 
imeanure inconceivable 
tances of objects wh 
nakded eyes cannot hope 


known. 


HEN it comes to 
ig the sun, 
other planets, 
the problem is almost as 
simple as that of a surveyor 


‘8 lake, Firs, 
point, B, 0 


i transit, first at A’and then 

focusing on 5, 
, he measures th 
les at A and B 
Knowing the values of 


ngles, as well as the length 
of the base line AB, he can 
by elementary 


distance from 


will be the angle at 
arer will the angles at A and B. 
proach right angles. ‘Thus, t 
urement to distant objects, such as the 
sin and planets, requires a much longer 
inase line than for objects close by 
onder to make the angles ealeulable. So. 
‘when surveyors of astronomy measure 
the distance to the moon, say, they select 
for stations A and B two observatories 
far removed from each other on the 
earth's surface; one, for example, in 
North America, the other, in South 
“This’ separation gives angles 
a Aan B that are menses, To a 
respects their problem is identical 
With that of the earth surveyor, and their 
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Photographs of the spectra of two stars, taken with « spectrograph 

feted on the Cromley reflector at Lick Observatory. The dark and 

ie _aeer the middie of cach indicates a carbo aitregen compound: Thie 
Compound le Gecompoeed by high preeurs, so 

Gouky of a Siar side the batrosemer tn competing ft diane 0 


Photographic diagram of quarts spectrograph. Light entering at Ala bent by prime 
Band C, which beat it up ita rainbow colors. 1t comes to focus on photographic 
plate, D, on which is recorded the spectrum of the object photograpbed. Above ie 
‘hown the reflector of Lick Observatory, to which the spectrograph was attached 


computed distance to the moon is just as 
accurate as measurement of earth dis 

tances. 
In our solar system the distances are 
or less comprehensible to most of us 


‘enowa that the 
sowledge af the 
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its eight pl 
its moon distant a quarter of a 
million miles; Neptune, on the 
outskirts of ‘the solar’ system, 
about three million miles from the 
wormous as these figures 

seem, they are insignificant com- 
pared with the distances to the 
stars, Suppose the sun and plan- 
ets could be shrunk to fit into a 
‘walnut shell, with the sun at the 
center, Even on this small seale, 
the nearest star (actually 26,000,- 
1,000,000 miles away’) would be 

730 feet distant from the shell! 

And so, when astronomers go beyond 
‘em and attempt to calculate 

the nearest stars, the longest 
which can be laid on the face of 


the earth becomes altogether too small for 
triang Even if telescopes were 
placed at the North and South Poles, 


8,000 the deviations of 
right angle would 


calculated. So would 


HEREFORE, in measuring even one 
the nearer stars, they are forced to 


vil the earth itself for a base 
ad, they use th 
‘or path around the sun! 1 


observations at intervals during the year, 
‘at successive po 

tions in the eart 
ircular path. ‘Thus, 
for observations at 
opposite sides of the 
orbit — observations 
six months apart — 
the possible separa 

nor base line, is 
186,000,000 miles, 
twice the distance 
from the earth to 


this ime 
ft unbe- 

y fine measure- 

‘To 

realize the precision 


red to. surve 
the nearest tar, hold 
copper cent, face 
outward, 

ss 


orbit, 
ter as 

AB of the triangle in 
which the point. 8, 
representing the star, 


is a pin point a mile 
and a half away, ‘Then try to calculate 
the angle at that'pin point. Yet it is this 
very angle which astronomers observe, 
Indeed, with the enormously powerful 
telescopes at their command, they are 
able to calculate angles a hundred times 
smaller than this! 

‘When we try to think of the distance 
‘ofthis nearest. star (26,000,000,000,000 
miles), the long string of twelve cipher 
-yond comprehension, And the numbers 
hecome even more meaningless as we ad- 
vance farther out into space. Here 
astronomers solve the difficulty by em- 
ploying a new (Continued on poge 174) 
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OMFORT and ease of navigatis 
assured Mrs. Richard 
owner of a $2,000,000 294-foot 


racht, by the largest’ gyroscope ever 
But for yacht service, announced in the 
July Porvian Scuexcr Mowtuy. cx 


sel steadily upright in the roug 
est of seas, while other craft roll and toss. 
‘Through a small control gyro, brains 
of the outfit, the huge wheel, constantly 
peed, reacts just enough 

kkeep the ship on even 


ship may b 
ating the small control 


AnUnrockable Ship 


agh, ‘when a spin- 
tipped on its side, 
ng ship, i tilts fore or 
aft—or. “precesses’—and at the 
ime’ vigorously opposes the 
eways tipping. This alone keeps 
a ship on faiely 1, though 
the action is a little sluggish. In 
this outfit the small control gyro 
reacts to an oncoming wave in one 
‘Through an 
‘precession motor” and gear, it 
gives the main wheel a shove that 
Quickly to set up a counter side 
force, neutralizing the wave's effect. 
Brakes slow the massive wh 


ping and safety buffers stop 
off t iat spins it, sho 

ight. if the whirling 
gyroscope should heel over clear on its 
it would turn the vessel in circles. 
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Back inthe lines Bees was 
falling Uhat the eeneeal was 
a'tew because he could mot 
‘communicate withthe 55th 


Contact! 


With his crude little radio set he helped 
save a regiment from disaster—A story of 
a signal man’s skill and valor under fire 


By ARMSTRONG PERRY 
Mtustrated by Harry Townsend 


HELL came whining over from the enemy's 
Burden ducked. The action had become as instineti 
as tha of a civiian dodging 
whenever they heart a shel, 

for him or would strike at safe distance. 

He flattenest himself in the shallow trench, protecting his 
bret reel and service bunver and pack, as wel as his person. 

‘The earth trembled. A red glare and the whistle of shrapnel. 
One piece glanced from his helmet with a sharp zin-n- 

Burden half sat up again and went on splicing his wire. No 
use looking into the darkness, All he could see there were the 
flashes from enemy guns, und flashes did not count. His ears 
could stand guard; ears develop keenness in the Signal Corps 

‘The flashes were not directly in front. In that direction, a 
kilometer away, was the 33th, from his own division. Whenever 
he thought of int oct i Tip sotmmatioly framed the 

1y had the 53th upset a carefully plane 

i onder to give the papers back home another 

chance to extoll the 35th’s impetuous, irresistible fighting, had 

they lost sight of something equally important—coordination 
with the rest of the army? 
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Why had they thrown their brains along with their packs and 
coats when they went over the top at zero that morning? Their 
‘orders had heen definite; they were to take the German first-line 
trenches and stay there until the Allied line was consolidated for 
a further advance. Why, then, did they rush on and take the 
little wooded hill a kilometer beyond where they should have 
stopped? 


URDEN had his own opinions. ‘The shelter of woods— 
shelter of any kind—looks good. Tt takes less nerve to go on 
and capture such a place while you are going, than to stop and 
let the enemy retain a temporary advantage. But by this 
the 33th what it meant to be abead of the line. with 
flanks unprotected, with a gap behind them wide open for the 
enemy to come in and surround them, and with no communica 
tion. Anvhow, he hoped they had sense enough to realite their 
fix, and the trouble they were making for the Signal Corps, 
Burden crawled on through mud and darkness. He was SOL, 
that was all; for to him had fallen the job of connecting them up 
"ze headquarters. And it was a rotten job, 
eed i The abel struck a hundred yards behind him, 
to call Beezo. Good old Bee 
there was any way to get a connection, 
Whether the German gunners knew it or not, they were making 
‘a mess of his wire, Burden crawled back into the sulphurous, 
choking cloud of sinake and dust. ‘There was a yawning crater 
had found but a shallow trench before.” He yanked at 
ks oben wire etd be brought out 
earth heaped upon it, He crawled th 
that, found the other end, spliced and tape thei togeth 
He called, Beezo answered, Bevo said the general was in a 
hurry to get into communication with the 43th. ‘That was no 
news to Burden. 
A star shell threw a brilliant flood of light about him 
wanted to see what was going on, 


aand find out where he was going before trying to get 

He slithered back along the muddy trench, laying and cover 
his line. He reached communication i 
the edge for a svoment, listening fo 

1¢ Germans were out of the trench 

lett no one behind to hold it 

He slid down into the ooze. Tt was a relief to be safely below 
the surface. He called Beezo, Beezo was glad he was in w more 
sheltered position. “He said the general was asking if Burden 
ould t hurry that wire so he could give the St 

He hadn't heard that one coming. The line was 
Muttering his disgust, he crawled out ofthe trench and 

slong the wire, found the break, spliced it and reported to 
Beezo, ‘Then he wormed his way back to the tret 

‘He groped ahead, the wire unwinding from his breast reel 
His foot struck something. It was the dead body of a German, 
He straightened it out, laid the wire along beside it, and rolled 
it over onto the wire. 

“You gotta work, Heinie,” he muttered, “Can't get out of it 
jist by Being dead. “Hold tbat wire down and don't let anything 

n to it!” 

fe stumbled over another bod; 


There were 
we 55th had 


stances by the nat 
ber of paces he took and by the lighteni M his reel as th 
wire behind ies lengtbned, “Ove hinted 
hundred. It was tiresome work. He paused long enough to 
sip from his canteen. Not too much, toe there was no tel 
shes he might get out from between 
New and then ha peered over the edge of the trench into 
the drizzling darkness. Ahead, the outline of the hill was dimly 
visible against the sky. German shell were dropping upon it 
methodically. ‘The £5th was not replying because it bad no 
artillery. 
He went on, Where a communication trench joined a cover 
trench hee slowest bumped inte a scouting party. Ha sank into 
Sangeat, pot a Gaon 
Peering up from the hole he saw heads pass between him 
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The wateh on Hurden’s wrist sho 
i was past one o'clock, 
for at zero something 1 
bly the fine would 
Germans that might have worked 
of the 55th to a position where th 
out danger of hitt 
4 have sense enough to wi d they go on and 
to win the we ovr, he lad to put 


al that 
He nist push 0 


flat, faring tim h 
ei tal the Germans, The 
Whispered, He could not make out what they were saying 
Burden touched the gun in his holter, but he knew better 
He was not there to kill Germans but to string 


HE coun 
Above him, on the road, he diml 


a culvert under a 
iscerned a battered 


shape that might be'« disabled truck. He climbed up to it—it 
He felt over the dash. ‘The spark coil was there. He short- 


army. would be like a hen 
wily, weakening rapidly 
ite 


ited a pair of wires; there was a 
inside the engine. 
He wrenched the coil box loose, and placed it 


uzx from a spark plug 


and dying soon, That was what th 


Had they imagined that the Signal Corps would tag along be- 
they ent loose from the rest of the line? was, he toted it bacl 
‘Something tugged at the wire in his hands. Quick as a flash a quarter of a Kilometer as he laid his wire. 
he snipped it with his side cutters, covering the tool with h Then he talked with Beezo. Amid the tninder of the shells, 


hand to smother the click. Either the scouts had caught their it was hard to understand what Beezo was saying b 
gathered that the general, on receiving the report. 

German scouts, onfered that Burden must reach the 
the scouts returned and reported. Burden told Beezo about 


Powe! 

‘That shell was hundreds of yards back, 

Ina moment they went on. When they were safely out of the stopped their conversation. ‘There was nothing to do but go 

way, he connected up again and tested. Beezo was there. and back again, Maybe he ought to have had one of the boys 

lad’ to know that he succeeded in evading the enemy and was to take eare of that section of the line, but there were not many 
tle farther along. He said the general was in a great stew— left. Six of the best had gone west that morning, about the time 

couldn't Burden reach the 53th soon? the 33th broke loose. “Replacements always went to some other 


cut the wire and 
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outfit, ‘The Signal Corps men were not fighters! They wore side 
farms but never used them! How could they get hurt? Why 
should they need replacements? That was what the KO's 
wemed to think. 

Burden was co 
man was enough bu 


more than a kilometer, not because one 


down, had to keep on working even after 
‘Just ax Burden’s soliloquy reached that point his physical 
cif arrived at the spot where he had rolled the dead German 
onto his wire. Heinie had played him a trick. He had parted in 
the middle and let a heavy fragment of a shell go right through 
him and eut the wire. Burden took the wire away from him, and 
bawled him out noisclessly but vigorously. 

‘The wire spliced and covered, he made his way back and 
pushed on toward the 33th. By half past two the hill was much 
closer. He was glad of that, for his pack, breast reel, service 
buzzer, battery and spark coil, individually and collectively, 
began to weigh a ton. He was glad the general could not see him 
lugging that battery; he might not understand. Not being a 
signal corps man, the general, of course, would not understand 
how impossible it was for a man responsible for maintaining 
fomanunication to pass anything containing juice and not take 
it along with him. 

He called Beezo, Beso told him that zero was 4:15. ‘The 
general was greatly agitated because he could not communicate 
with the 85th. He could not understand why it took Burden so 
Ing to reel out a kilometer of wire. Beezo got that much across 
—and then, hell broke loose! 


stopping to look 
German scouts had reported the unprotected flanks of the 35th, 
or perhaps division headquarters had decided to mess up no- 
man’sland on general principles. ‘They seemed to be turning 
everything they had on the terrain that he had just crossed with 
such finite til Ie, tee, cnantng, he seakond there wae 
‘enough splicing to be done to keep al ‘orps men on 
a division front busy for a day. He might as well have stayed 
in a dugout behind the lines and enjoyed a good night's sleep, for 


Stringing an aerial wire lke = 
‘Seo ites stack inthe ground, 
Fedo gute. "Ready, sir!" he 
ssid. “Word by word ‘be hams 
‘Beved out the ‘commander's 
Semen then be iateoed 
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all the good his work had accomplished. 

He half carried, half dragged his 
battery and spark coil along the trenches 
toward the hull, trying to keep his head 
low enough to escape any fying missile, 
He wished that his grandmother, who 
used to tell him that he made s0 ‘much 
noise she could not hear herself think, 
could hear just a small sample of the 
infernal racke 

Pow-tcow-ow-oe! 

He wasn’t quite quick enough that 
time, His tin hat was leaking. Maybe it 
was rain water, maybe blood. No matter, 
he could still walk, Maybe the dizziness 
‘was due to hard work and loss of sleep. 
He staggered on with his battery and 
‘spark coil, his pack and breast reel and 
service buxier. 

‘He was close to the foot of the hill now. 
‘The shells were falling more to the lelt 
and right, nots much around 
Should he make a dash for it? No, 
wouldn't be 
‘unannoun 


sal ie elevated 
. Was it ight enough, 
s0 they could see it? 

Ping! 
‘Two n 


in it—one w 


upward, .Would there by any trees or hi 
there ever be any real air to breathe again, 
inhale the suffocating stench of the trenches and the acrid fumes 
of burning powder? 

Burden started to take off his shirt to wave at the Sith. 
Maybe they would recognize an American shirt. Something had 
to be done or they would be heavi 

He paused, for he heart in a second 


deafened him, a slight sound of moving bod 

the stration ashe leaned with his handy on the eg of the 
trench? 

“EJOWDY!” he called, quickly, before any visitor could do 


2 anything he ought not to 
‘A shell exploded fifty yards to his left and two doughboys 
dropped in right on top of kim, ‘Maybe the shrapnel helped them. 
krppet i tn opal ee: Mase a arbres 
Bo, carry this spack coil!” Burlen commanded. Without argue 
ment, the boys from the 53th obeyed, 
‘They galloped across the few yards to the trenches prot 
the 3sth's front, oF rear, or whatever it might become in the 


the K. 0. 
imitted, 


“Had ‘em, sir. up to the time the rumpus started out there— 
all gone now, sir!” 


you do?” 
ere you want your communication headquarters 
and Tl put it there 5 y ‘ 
“The commander ied the way. ‘The soldiers with the battery 
and coil followed them. ‘The spot was pointed out, 
inden asked for two rifles, fixed the hayonets and drove them 
into the ground a hundred yards apart, leaving the butts of the 
guns sticking up in the air. ‘Then he strung a wire from one to 
the other, like clothesline between two poles, He worked 
mainly by sense of touch, for it was not wise to show a light. 
‘He connected his spark coil and battery at the middle of the 
wire, and hooked up his service buzzer s0 that he could use its 


sending key. 
From his pack he took a little radio (Continued on page 156) 
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Who Dia the S hooting? 


New scientific methods “fingerprint” bullets 
and firearms—W hat Sacco’s pistol told me 


county in western New York a 
‘man was found guilty of a double 
murder on the opinion of a firearms 
expert” that the bullets removed 
ie bodies had issued from the de- 


harles E. Waite, a lifelong 
itor, then attached to 
tate Attorney General. 
t possibly 
the weapon in question 
nocence of the © 

vieted man and secured his parton, 
the arrest of the actual 


He proved th 
have come fro 


Waite devoted 
system of ule 
tion which would require 
perts to substantiate 
‘and facts alone. In ten 
very pistol and revolver 
‘and many in Europe, 
lata about weapons 
nd their manufacture. Later he and T 
joined forces, adding as associates Philip 
ravelle, a master of photogra 
aand John H. Fisher, am expert im microm 
s. Since the death of Mr. Waite 
last year, I have continued the work. 


DAY the result of our efforts is a 
new science of identifying weapons— 
4 science as exact and 0 
of tracing eri 
Tounded on U 
scope anid precision 
the ten thousandth of 


sounding nan 
‘Actually, thoug 
Like the fingerprint system, itis based on 
the fact lever are ex 
actly alike, fired through a 
pistol, revolv ifle invariably bears 

i wks oF seratches— 
of that particular weap- 
Even bullets fired from two 


by the same machines 
‘haracteristic imprints 


fired also bears in- 
dividual marks 
made by the firing 


wwe developed. 
fic methods of 
employing these 


By CALVIN H. GODDARD 


marks to trace a bullet or shell to the 
‘weapon from which it came; and of prov- 
ing whether a certain bullet could. pos- 
sibly have been fired from a 


Bartolomeo Vanzetti were put to death 
for the murder of a factory paymaster 
and his guard at South Braintree, Mass., 
in 1920." While the appeal 
tence was under 
ernor Fuller last 
make the tests. ‘The p 
was a 92 caliber Colt a 
had admitted its possess 
prose’ sexperts had contended 
that at least one of six bullets from the 
bodies of the murdered men had issued 
with equal 


bby the unbiased evidence of science. ‘The 
coffer was made first to the defense, which 
to the prosecuti 


whether they received fair trial, the tests 


we beyond contradiction these 
two long-disputed poin 


FFIBSE, thatthe so-called fata bute, 
No. 3 one of four from the body of 
Berandelli, the paymast 
fired through the Colt a 
‘quently found in the possession of Sacco 
and could have been fired through none 
other. 

Second, one of the six shells picked up 
at the scene of the murder and known ae 
“Fraher shell No. 3.” was fired in Sacco's 
Pistol, and could have been fred in none 
other. 


scope so clear! 
sce them for himself, 
that an expert for the defe 
ence, agreed in astonishment that 

were beyond dis. 


n the Court 
House at Dedham, 
Mass., I conducted 
the tests in the pres- 
ence of a professor 
in the Massachu- 
setts Institute of 
Technology, who 
‘was an expert rep- 
resenting the de- 
fense; the Assistant 
District Attorney in 


charge of the case, a member of defense 
counsel, the Clerk of the Court, a stenog- 
seein 

kare to ne sent 
projectiles it . In ing & pists 
or rifle barrel, the first step is to bore 
hole throug! ~ylindrical steel bar. Then 
Into neal sel, en 
face. Next comes “rifling’ 
cutting @ series of extremely 
shallow grooves, running sj 
rally through the length of 
the barrel, to impart a spin 
to the bullet as it passes 
through. The surfaces be- 
tween the grooves are known 
as the “ "The grooves 
ie ae tie gory 
weapons, In some there are 
five, for example; in others, 
six, In some 
ranged to give a fight and 
twist; in others, left-l 


N ‘THE barrel of the Sacco 
pistol, there are six 
inves wit eft hand twist. 
Fach spiral makes one tu 
in sixteen inches. ‘The depth 
of the grooves in .0035 of 
i ir widthy .108 of 
the width of each land 


Now, the marks b 
any builet ma 
tre due largely to the tool 
called the rifling cutter, which 
ets the grooves. ‘To the un- 
hed eye the sharp edge of 
his tool appears perfectly 
‘even; but actually, as in the 
‘ease of a razor, the edge con- 
sists of a row of minute saw 
teeth, visible only under the 
microscope. These teeth 
eave microscopic seratches 
and ridges on the inner aur~ 
face of the barrel, And when 
bullet is fired through, these 
irregularities are impre 
upon it in the form of very 
fine lines running parallel to 
the deeper lines eut by the 
groove eilges. 

Since no two rifling cutters 
‘ean have little saw teeth ex- 
actly alike, no two pistol bar- 
rels can have exactly the 
same markings. Moreover, 
the edge of a cutter changes 
with every euts hence, even if 
two barrels are rifled on the 
same machine and with the 
same tool, the markings they 
leave on bullets will differ 

A similar thing happens in 
the case of the breechblock and firin 

in of a pistol. In filing down the breech- 
block the file invariably leaves distineti 
scratches, which are never the same on 
any two arms. Later, when a bullet is 
fired, and the shell is hurled! back against 
the breech with a force of some 10,000 
pounds pressure to the square inch, the 
Erect acta tl ci pressings 

‘pattern indelibly on the copper primer 
cor cap of the shell, Thus the breech of 
every gum leaves its own distinct pattern 

‘Morcover, no two firing pins a 
ever the same in contour, even if 
made on the same mac 
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‘quently the dent made by. the firing pin 
of a certain gun on the primer of a shell 
is an identity mark for that gun and no 


Tn short, every weapon, in the world 
leaves its individual telltale fingerprints 
on every buillet and shell it fires. 

Tn the Saceo-Vanzetti case there were 
four bullets from the body of Berardelli, 


‘The inwide of a rifle barrel under the microscope, showing the ring, ce 
‘piral grooves, which cam never be euactly the tae im any to weapon 


the guard, and to from that of Parme 
ter, the paymaster. In the tests at Ded- 
ham the Berardelli bullets were the only 
‘nes in question. In addition there were 
six shells picked up at the scene of the 
murders. And, for comparison, a number 
of test bullets and shells subsequently 
fired from the Sacco pistol by representa. 
tives of both prosecution and defense. 

By comparing the murder bullets, one 
by one, with the test bullets, my object 
yas to establish whether any of the 
former came from Saceo's weapon, 

0, whieh one or ones. 
For this T used an instrument called 
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‘comparison microscope, invented byt 
Philip 0. Gravelle. This is rally two 
microscopes in one, fitted with prisms 
so arranged that when two objects are 
placed beneath, the left half of one and 
the right half of the other are centered 
in the single eyepiece. ‘This has the effect 
of fusing the opposite sides of the two 
objects into a single image. ‘The extent 
to which the two halves 
match is a measure of the 
similarity of the objects. 
[hist Lexamined the sls 
Under the microscope: 
agi ery 
fone of the test shells, with the 
‘caps facing upward, Exami- 
nation quickly showed that 
they could not have come 
from the same weapon, for 
the imprint of the firing pin 
‘was entirely different in the 
two halves. The substitution 
of a different test shell 
brought the same result, 


T I tried a second 


Irom the test. 


I, both. in 
the imprint of the firing pin 
and in the absence of certain 
ridges which appeared across 
the cap of the test shell. Tt 
‘as imposible to match the 


two halves, 
But the id cc hl 
matched perfectly with the 
tne Known to have been fied 
from Sacco’s automatic. 
‘There was no question that 
the two came out of the sane 
pin imprints 
the same 4 


imprinted by 
block were identical. Hold 
ing one of the shells station- 
 T earefully turned the 
other until both were in the 
rope ed 
the features of the 
halves matched at the center 
line. ‘The imprints— 
seratches and ridges—mateh- 
ed all the way across the face 
of the shell. 

‘The identity of these “fin- 
spree reveal a the 
microscopic photographs 
the two shells reproduced on 
page 21. At theright is the 
murder shell in evidence; at 
the Helis the tet shel fired 


hea tility 4 litle, V-abaped 
scratches on both primers. i 

coupare the thes sestchee i ies 
you will sce that in every case they are 
St the samme dimensions sid in the same 
relative positions, ‘The identity is equally 
clear in the imprints of the firing pin at 
the center, even though the test shell at 
the right bears the additional imprint of 
the trade mark “W.” Observe especially 
the deep setback or indentation at the left 
of the firing pin imprint in each ease. 

‘ou will see, of course, that neither the 
firing. pin marks nor the imprints of the 
breechblock as a whole are in exactly the 
same relative (Continwed_on page 171) 
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Laboratory May Produce Life 


Eminent Scientist Looks to Chemistry to Create 
Living Organisms—First Steps Already Taken 


many years ago the idea 
ht ever succeed 
the substance 
of living ereatures was re- 
garded as entirely’ fanciful and imy 
sible, Yet today many of the organic 
compounds found in living organisins, 
uch as urea, starch, sugar 
nd numerous others, actu- 
have been manufactured 


that go 
Tito ‘the structure of our 
turns out to be qi 
le with adequate 


we may ask, 
oF ph 


produce 


wing that such 
‘of creation is 
Bosse, should say itis 

ents of 


dation, mater 
‘we call protoplasm, tell us 
foray tat if we cou contrive 
in the laboratory to extend 
the manufacture of organic 
compounds until we had a 
mass of protoplasm, 
able to subject it to 
treatment, they would expect 
it to show vitality and to mani 
fest one or another of the lower 
forms of life! 

From some points of view T 

‘that proposition as not 

only reasonable but. prob 
"Phe reasons are plain, It is 
indoubted fact that our planet 
‘once & mass of molten material, or 

jowing gas, in which life as'we 
Know fe rat sbpoenbie ee we nw 


planet. Hence we m 
something of the kind must have gone 
tn in the past—some first appearance of 
life in suitably. prepared material or 
protoplasin. And what has gone on in 
the past may be going on in the present, 
and may, conceivably, be better under- 
Stood, and even controlled by man in the 
future. 


EFORE men can hope to achieve 
that and many another surprising 
faim, however, we must vastly increase 
‘our knowledge and understanding of the 


By SIR OLIVER LODGE 


marvel of life and its relation to the 
inanimate substances we call matter, 
‘Consider first the lower forms of 
A seed, or every life cell, it appears, is 
‘elf composed of an enormous number of 
atoms. Each of these atoms is now 
known to be a set of minute electrical 


Sie Oliver Lodge, venerable English physiciet. who writes that produc 
nN tion of forma of hfe by man is not only” probable but inevitable 


particles revolving around an electrical 
nucleus, They have grouped themselves 
into molecules of such complexity as to 
form the substance we know as proto- 
last. 

‘Now, if we interfere with this proto- 
tasm drastically it may show no signs of 
fe. But if, on the other hand, we pre- 
serve it intact the seed will germinate 
and bud, gathering molecules and enery 
from the rest of the material world until 
it builds up the elaborate and perhaps 
beautiful tractureof a plant or an animal. 
Equally marvelous, it can continue the 
same process through generation after 
seperation without limit, a 
‘And yet no amount of examination 
the seed 


‘or germ will reveal or explain its 


vitality. Within itis an elusive something 
‘which not only enables it to build up the 
structure from alien material, but con- 
trols that material in such a way as to 
erect a structure of definite form and 
specific type—much as a human builder 
might erect an imposing cathedral of a 
definite type of architect 
that this type shall be 
pends not at all on the mat 
rial substances composi 


We ki “i 
je know, today 
it to flour 

But we 
no other control over it, 
no real understanding. ° ‘The 
essence of life is bey 

we know not, whence it comes, 
nor whither it goes, So far as 
‘our present knowledge goes, 
there isno life without previous 
life, passed on from one organ. 
ism to another. 

‘To realize how truly mar- 
velous is this action of life, we 
need only observe the living 
objets all about, us. Within 
& single acorn, for ‘example, 
ier the power to. produce a 
tle forest of oalat A bird's 
‘gi kept warm for a few weeks, 
though at first_apparently a 
mere mass of unformed proto- 
plasmic material, ean result in 
a fledged creature, with bones, 
muscles, nervous system and 


with di 
hatched out in @ mera. 
even the movements of the lowly proto 
zoan, or the amoeba, as it crawls and 
absorbs nutriment and grows and 

Jes and multiplies, is more than an; 
thing we are able to account for in terms 

the properties of matter. 


WEEN rs come to the higher forms 

fey and particularly to|man 
himself, the marvel of vitality. grows. 
For here we come to the manifestation 
of mind, I see no radical distinction 
between life and mind, though mind is 
conscious of itself, and life presumably 
for the most part is not. I regard life as 
the rudiment of 


(Continued on page 158) 
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A Third Degree for Autos 


How your car is put through ingenious tests 
in a 1245-acre laboratory to insure service 
on any road, in any climate, in any season 


By FAY LEONE FAUROTE 


NA 2h5-ucre tract though he owns to the less famine 
forty miles northwest of ame of 0, T. Kreusser, A tech 
Detroit I witnessed, the nical man of wide experience, he ix 
other day, a mechanical endowed with a searching ‘mind 
contest as gruelling, and in some that digs deep for facts, and through 


respects, as thrilling as any of the 
recent spectacular flights over the 
Atlantic and Pacific. Tt was a 
Tong-listance contest among the 


them grasps the fuli 
*A few years ago,” he explained 
fas we drove down w wining road 


aading to the speedway how), "the 
motor ears of the worlds fo, a= cer who sent his creation 
premacy in speed, durability, out to the public highway for test, 
power, comfort and safety. resorted toa method he knew was 

Tsaw a bright blue sedan, fresh not only faulty but hazardous, “He 
from the factory and polished like realizes! that no two tests, even 
a mirror, oli at breathless though rua over the same road by 

of banked 


ipatirel router 


ery: « 
i d Parondh 260 "i aN 
ii aoe bapa The \ 
down a strip plunges = nko 
ert Sel MulhE aoy | San, Ss 

pele an|sbtied oa tee Sat woe 

toy Eta a 
Pye ea aes | | 
Bt ho fe ro reuse 


‘automobile pass through the most 
terrific ordeals that ng ngeity 
vail fourwheels 


HIE scene was the proving grown 
of the General Motors Corporation 

at Milford, Mich. Tshould say is; for 
is hever ending. Here sp 
fof more than one third of all the 
mobiles manufactured in America, and 
many others from all parts of the world, 
every year, con. 
‘90,000 gallons of 
gasoline a month. Here the ear you drive 
is measured part by part, and is pitted 
inst mine over the long road of time. 
fere new ideas in motor design and 
machinery face the judgment of actual 
ice and live or die under the 


IF you should visit 
‘you would find concentrat 
le journey over a beautiful expanse of 
Siro ead evry inuginble pital that 
of road and every imaginable pitfall that 
fo and L are ikely to encounter in 
Hitetime of ‘iriving. Hills as. steep a 
mountainsides—level strai 
smooth asa howling alley—hairpin curves 
mud holes axle deep—rocky roads, 
Aippery roads, roads of concrete, tarvia, 
macadam, gravel and sand—in the midst 
of all, a magnificent four-mile speedw 
You would see, roling over these high- 
‘ways, a stream of motor cars of almost 
every make and model, all bent on prov: 


ing their abil 


scientific prec 
sion of labora- 
tory instr 

ments, all 
those qu 
ually ask. How fast can 


How fast can it pick up? How 
quickly come to a full stop? What parts 


will wear out first? How steep a 
it climb? Will it fail or leak in wet 
weather? How long will it last? ‘To these 
and a hundred other questions, the replies 
are set down in the black and white 
‘And 
these records. 
incers are evolving the automobile of 
tollay into the motor ear of tomorrow. 

Tn this vast engincering laboratory 
automotive engineers tryout thei eas 

they prove their worth they are passed 
ou to the public. 

‘After [entered the grounds, passing 
among busy shops and garages. the tall 
young engineer who is the boss of the 
works drove me over the roads, showing 
tue the 130-od scientific tests ky which 

and his men judge the present-day 
automobile. “Pop.” they call him; 


the same driver, could possibly give com- 
parable results. In one instance there 
might be more cars on the road than 
another; the wind might be different. on 
different days; the condition of the road 
might have changed. Naturally such 
road tests were ‘hi iss, and the 
results. were largel though 
they did advance science. 


ND. so we were forced to build a 

private testing field of our own, and 
here it is,"—He swept a hand across the 
count “By: special laboratory. 


side, 
spparatus we record the performances of 
‘cars under test. 

mass of 


‘These records give us a 
‘entific data, from which we ean 
iahle comparisons hetween cars 


ind a composite 
who travels all over the worl 
down mountains, across plait 
deserts, through wilderness and jungle, 
fording rivers, and bucking snowdrifts, 
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+ The *teving dynamometer” develops say 


2B 


Here on the Proving Ground we aim to 
duplicate every driving condition that 
might be encountered anywhere, and by 
actual tests Lo evolve the ideal car. 

‘We halted at the edge of the speedway. 
a huge triangle with rounded corners 
in a valley between wooded hills, a small 
lake shimmering in the center. 

“The largest and fastest in the world,” 
“Pop” informed me. “Exactly three and 
cight-tenths miles long, and wide enough 
forfour ears abreast, Want to try it? 
qo-The tack included an inside road for 
low speeds, an outer rim with steep ban! 
for speeds unlimited, and_between the 
two a channel where cars might be driven 
for thousands of 


road. Quickly the speedometer needle 

ea to forty miles then fit, sixty, 
Now it went to seventy 

~ Unconsciously I clutched the 

led “Pop,” 

Pushing the throttle a ‘notch further. 

“These inclined curves are mathem 
cally safe up to 125 r. know, 
because [laid them out myself.” 

We seemed to be flying. "The wind 
whistled through the partly tilted wind- 

ield. My hand, tentatively stuck out, 
into the breeze, snapped back violently 
against the door frame. 

“Some wind resistance, eh?” “Pop” 
yelled in my ear. “We're eutting that 
down, too, Every time we make a new 
car we learn some new way to cut it. 
Not making automobiles fly yet, but give 
you all the speed you want on any hill 
dr straightaway. Now look at w 


PT Bb srecdometer stood at 73, Around 
curve we went, sticking to the rim 
and back on the straightaway. 
Just wanted iv’ 
Bop” when we left the, ‘track, 
|, though, is only one little part 
of the story, ck me show E 

With that “he piloted “me over the 
grown showed me the whole series 
of amazing tests to which every new car 
is subjected. 

Every one of the forty or fifty cars 
which you may see daily at the Proving 
Ground is the same sort of car you might 
purchase from a dealer. ‘The Proving 
Ground has bought it precisely as you 
would, even sometimes trading ina used 

When a car arrives engincers first 
measure it throughout, checking each 

of its specifications. They measure 
bore and stroke of the engine, the 
wensions of each bearing, the rear 
‘axle ratio, the distance traveled by each 
piston for every mile of ear travel, the 
turning radius, and soon, 

his done, ‘one of a corps of expert 
drivers takes it out on the road for @ 
Timbering up, holding it within the speci 
fied rate of speed for the first few hundred 
miles. After 2000 miles it goes to the 
shop where mechanics tu for the 
first engineering tests. They remove the 
carbon, grind the valves, check the bear- 
ings for proper clearance, adjust the 
brakes; in short, give it the same general 
overhauling 
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Vow ve Got a Patent, BUT— 


Is It Valid? Is It Marketable? 
Other Vital Factors for Success 


S$ THIS is written, 
Patent Office has just, issued 
patent number 1,090,662. In 


the last year the office received 

patents, of 
ng day In the 

regardi 

nawered. “All of 
‘Which means that quite a few of us Ameri~ 
cans are interested in the subject of pat- 
ents. 

‘Most amateur inventore—who are the 
ity of those applying for pat 
hin their fortune is made, the 
moment a patent is granted. But there 
fare numerous slips between the cup of ob- 
ing a patent and the lip of drinking 
1 royalties, 

In the first place, th 
hhas heen granted means only that the in- 
ventor has passed his first test. ‘True, it 
riecans that in the opinion of the com 
iissioner oF one of his assistants, the iden 
is new and original and shows invention, 
but ‘that, epinion may be 

wrong and frequently is, a 
is proved by the great nutn- 
her of patents which are de- 
clared Invalid by the courts. 

Furthermore, the courts 
ave held that if an inventor 
sella a patent which ig later 
declared invalid, the inven- 
tor eat be sued for return of 
the money on the ground of 
‘unjust enrichment. It there- 
fore becomes highly impor- 
tant for the inventor to 
something of the fine points 
of the patent law, and espe- 

ly of the courts’ interpre- 
of these laws. 


TH first thing an inven 
tor should determine, 


110,030 


fact that a patent 


mercial value. 
‘A patent recently granted 
ind tobe worth- 


its neighbor. 
‘would make the ends 


of the 
rails taper off sideways 50 


that a wheel, in passing from 
fone tail to the mest, would 
not be off the first rail until 
it was already on the next. 
In other words, there would 
be in effect a continuous rail, 
which would eliminate the 


By 


BRUCE DONALD 


the rose and is the principal cause of 
ine trouble. 
the inventor obtained his patent and 
several railroad men of note passed upon 
it favorably, but all agreed that i. 
cation would be. imporsil 
to une it the entire trackags ofthe world 
‘would have to be replaced. ‘The new t 
Could not be used with the old, becouse 


a rotary 


developed 
engine for automobiles. An established 
tmanulacturer offered $10,000 for ther 
patent. ys had expected to get a 
sereat deal more than this and accord nay 
called upon a prominent engineer for 
vice. ‘This gentleman reasoned as follows: 
“The automobile industry is. pretty 


well standardized. sare equipped 
for building the present type motor and 
it would cost millions of dollars to change 


These and 
Explained 


tothe new type. The automotive industry 
is nearing its peak—if it hasn’t already 


[etardows the entrance of s new compa 
into the field to market the new motor. 
‘The engincer advised the boys to take 
the money—which they wisely did. 


TT HE nest thing that should be deter 
ined before appl 
is your chance of gett 

patent law states t 


Sows ts Seely chtnlang aipaten and 
obtaining a valid patent. 

‘Now an idea might be entirely new yet 
not advance the prior art, For example, a 
friend of mine in the billboard bi 
holder for 
delivery trucks. ‘The upper half of the 

sign would advertise the firm 
which operated the truck and 
the lower half, some nation- 
ally: marketed!’ product. This 
inventor had mude a count 
cf all the trucks in several 
cities and said, “T's m 
railion dollar iea—if T can 
only get some protection 
on it.” 

‘There was the hitch. He 
couldn't get protection that 
‘was worth anything. What 
he proposed was nothin 
ian the old billboari 
made sinaller and placed on 
the side of a truck instead of 
by theside of the road. Tt was 
simply a modification of the 
idea of putting cards inside 


short, it was merel 
adaptation of an old 


is, mnerely to discover 
Jaw of Nature, such as th 
fact that electricity is con- 
ducted by metals, is not pat 
entable. Likewise, in the 
development, of, "machines 
one step naturally suggests 
another, and the courts will 
not validate a patent which 
is merely a further natural 
development of a previous 
idea. In the same manner, 
now arrangement of an old 
idea. which does not result 
‘Continued on pope 170) 
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Hive dwellers exchange 
strange messages and 
warnings; new studies 
reveal a_ civilization 
that rivals our own! 


By MYRON M. STEARNS, 


TAND beside a bee-tree, of hive. 
Around the entrance dozens of 
‘yellow-brown honeybees bux back 
and forth on the. various errands 

of their marvelous civilization. Move 

slowly, and they pay no attention to 
mie presence. ‘They alight on the land 

Ing board of tive hive. carry in their load 

of nectar or pollen and go out for another 

trip. You can wateh them all day with- 

‘out harm or interference. 

But try’ an experi 
the workers as it al 
Tittle. Then let it go on into the hive. 
Immediately the whole swarm will 
come soreit ‘out to attack you. 

Flight alone will save you. ‘The bees wi 

follow reles thonsinds on thous. 


‘Almost instanitaneously the bruised! bee 
has told its trouble to 
and changed then instantly from a 

‘milita 


complicated civilization of 
veloped a means of commun 


ope and America. Tn 
Germany, Karl von Frisch has been con 
dueting experiments over a course ol 
years, as to the bees’ language. In this 
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Can 


the Bees 


; TALK? 


ry, Dr. Frank E. Lutz. of the Amer- 

‘of Nattiral History in New 
carrying along an investigation 
hhow bees locate and recognize 


‘Von Frisch caught and marked some 
£600 bees out of a swarm of about 40,000, 
He used spots of unwashable colors— 
white, red. orange, yellow and green—on 
the head, back and ahiomen in different 
combinations. ‘Thus, by. compari 
Colors with & chart, each bee. could be 
Feeognized. 


SHES containing honey were set 
out on tables at some distance from 
the hive. Presently, sometimes after 
, 4 bee discovered the honey. As 
soon as it had taken all it could hold, it 
headed back for the hive. Within a few 
minutes, other bees went to the hones 
the ‘news hud een communicated. to 
them. 

The next investigation was to ascer- 
tain whether information as to exact 
location of the honey was given. Honey 
‘was put in a dozen different places, Bees 
from the hive quickly visited each of these 
places, first searching the immediate 

cinity and then hunting in constantly 
widening circles for the supply of which 
they had received word. ‘They found it 

AAs strange an instance as any of com- 


Lefty Professor 
Zanden, an expert 
‘the new Osean 

# Mawtitute” oF bee 
fultur, explaining 


‘or so will carry on about their usu 


duties; the rest follow the queen bee fro 
the hive, Her fight is short, for it 
‘usually, only the second time in hee li 
that she has left the darkness of the hive 
and used her wingy—the, previous oe 
sion having been the muptial flight when 
she came to be queen. As soon as the 
‘queen hasalighted,ona tree limb perhaps, 
all the bees of the swarm gather abou 
alighting one on another until they form 
solid mass. ‘There they wait until word 
is brought to them ofthe location of the 
‘Now we come to one of the most 
marvelous things of the entire perform- 
tance, Scouts that have started out to find 
new locations go to the swarm and appar- 
ently tell oftheir discoveries. Presenth 
it may be a few minutes or twen 
hours—the whole swarm suddenly” lets 
loose. disentangle itself and flies straight 
to the new location! 


PPARENTLY, every individual 
knows exactly where the swarm is 
going, the locations found by the scouts 
having been discussed and the new home 
decide upon. It is usually some distance 
—ailes, even—away. 
Other news also travels fast. If the 


queen bee, for instance, is taken from the 
worl of the 

ighout the colony 
murs, every bee qt 

if the queen is restored 
her ceaseless roi 

we exes a day, 

all the bees resume labor. 

igh bees are as old as the human 

race, for centuries little 

definite knowledge con~ 

cerning their life and 

habits was available. 


‘They Have w 
paralleled engineer 
skill, building” mat 
cally perfect 
ctures that, 
1, would be 
‘as high’ as the Woo 
worth Building. The 
divide the labor of the 
hive among themselv 
more perfectly than any soc 
ety civilized man has yet 
been able to organize. They 
have a spirit of self-sacrifice 
for the Kood of the hive— 
which is usually a measuring- 
fick by hich the advance 
of group-civilization can be 
fmeasured—that humankind 
has never even approached. 


HE sting of a bee, for 
sxample, can never be 
used in self-defense: it ean 
be used only in defense of the 
hive, for its use brings death 
to the bee that uses it. ‘The 
reatures show marvelous in- 
nuity in overcoming ol 
Stacles, For instance, sometimes a mouse 
will get into the hive and be stung to 
death, ‘The corpse is too hig to be pushed 
out of the door. To save the hive from 


hermetically sealed tomb of wax about 
the body of their vietim 


Until after 1700, practically nothing 
was known of what went on 

hive. ‘Then Réné Ant 
Héaumur scientist and tur 
vented a hive made in part of glass. 
device has been improved upon, until 
now. in glass hives furnished with black 
curtains or abutters that can be opened 
or closed to meet an observer's needs, the 
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t ep 
a 
peers 
cere 
ae 


activities of bees cai 
night—whether th 
clusters “making wa 
keep the 
ering on top of the combs to regulate the 
hive temperature, building, filling, or 
sealing the honey, cells or cleaning out 
re cells and co 
Maeterlinck had a glass hive 
‘and even in the center of Paris his 
ees were able to find flowers enough for 
their needs. 
In the office of Professor Hover of the 
Ypsilanti Normal School, there is a large 
observation hive with barometer, ther- 
moweter and methods of recording sua- 


he watched day or 
ye hanging in black 


I 
| 
f 
if 


i 
La 
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shine and many other things 
that bear upon the life of the 
bees, ‘The weight of the hive 
is carefully recorded each d 
The eight drops about two 
ands between eight and 
ight-thirty A.M., when 10,- 
000 or more of the field 


ing. At night the hive weighs 
five or six pounds more, 


to the nectar accumulated. 
the afternoon 


halffpound drop. when 2,000 
‘young'bees start out on prac 
Tice fights. ‘The weight chart 


of white clover or alfalfa 
bloom. During each night 

nds 
‘or more, caused by the evapo- 


ten or fifteen minute 
7,000 oF 8,000 field workers 
come driving back to. the 

ive. How they are able to 
forecast weather so perfectly 
and know that rain will be 
if soon, we do not know, 


gathering 
a day. 
‘iy worker who 


‘que 

{ook her in circles through the thousands 

of bees. Luunediately they erowded 
to the visitor, felt her wit 


their antennie, or feelers, 
in turn became excited 
ded a 

the abdo- 

procedure gave 

ell that could 

cd at distance of 

ches, even by humans, 

a i ese aye 

part in comme for. 


ee of 


hielp the bee to find its way 


larkness of the hive, 
to recognize friends or ene: 
mies, and so on, ‘There are 


some 12,000 hairs on a antenna, 


‘Tan ha ecoateny alot soeanghasie te 
Just as the “honey dance” called atten- 
tion of other bees to the fact that there 
as good ruppy of honey in 
hrorhood, a “pollen di 
pollen. 
information conveyed. speci 
kind of flowers. 
Investigations in this co 
ascertain how bees can recognize partic. 
lar Kinds of (Contin -m poge 157) 
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New Methods of 


Traffic Control 


How cities are solving the problem 
caused by 22 million automobiles— 
A_ $13,000,000 elevated street for 
New York-—Millions for widening 
Chicago highways—Novel plans for 
regulation in typical communities 


By EARL CHAPIN MAY 


A. second 
if needed, 


experts and p 
Ainls are riding faster every 


regulation, a 
tay be applied with v et in Manhat- 
other population center PorciakSctexck tan north 
Moxriy has selected examples in a south streets will 
nation-wide surye pagel 
¢ with the 81,000, 
000° widening of 
Depew Place, 
around Grand 


offers, of course, the 
problem. ‘The three mounted 
who were assigned to manage 
Avenue in 1903, 


signs directing sto 
‘moving vehicles to 
keep near the right- 
hand curb, would 
have a tough 
with the 600,000 
motor cars now reg- 
istered in the met- 
tropolis, plus. 
a te 
ing cars which now 
fight with 5,000,000 
pedestrians for pos- 
session of the 4145 
miles of streets, 


TRING, basis 
ness hours 
‘more than 2,000,000 
enter the area be- 
tween Fifty-ninth 
Street and the Bat- 
tery. 

‘To meet this situation New York is 
placing 2243 pole traffic control lights at 
{nter-sections todo the work of 4486 traffic 


Policemen whose salaries would total 
$13,313,000 a year. = 
‘Along the Hudson Riverside Drive will SUDs* 6 ting (0 solve i= Sen Frances, 


be extended southward to Canal Street, 


Central Station, 4500 cars can 
move hourly alon 
ways in and out of 


snlttetaming 
Hundreds of many 
arcades for 

will help, but 
eventually’ all parking on down. 


town streets must’ be for- 
biden, 

In Philadelphia the street 
railway hax opened several 


parking areas just outside the 
retail center. Motorists pay 25 
cents to park all di 

in and out on the railway. 


Pea 


for motor cars. But Ch 
and its county, Cook, are 
spending $32,000,000 on bigger 
aha broader thoroughfares. 

‘The construction of the wide, 
jack knife an Avenue 

ridge, the double-tecking.of 
Wacker Drive and the w 

to forty feet of most of the 
just the 
ing. dn adition the Chi- 
cago Plan Commission is propos- 
ing an elevated boulevard 

fram the “Loop” 

side, where it will “diagor 
ighty-mile. boulevard Sectiog, io 
out Eventually other 
diagonals inte from the center. 
But this plan, reminding us of Wash- 
ington, provides for other by-pass 
oops leading to the suburbs, 

To solve its traffic problem, St. 
Louis has bonded itself for $80,000,000. 
Its celebrated Olive Street will become 
‘a hundred foot artery from the cet 
tral business district to the West En 
Special districts will be benefited 
the, widening of Vandeventer and 
Enright Avenues, while Cote Bri 
Hiante and Denny Road will be wid- 
ened to one hundred feet. One-way 
streets are utilized and at rush hours 
parking is prohibited in a district of two 
square miles. 

‘Detroit's outstanding achievement: is 
the widening of Woodward Avene and 

ixteen miles 
northwest. This latest type of.“ 
highway” is two hundred fect wide, with 


twin one-way niotor roadways. forty 
feet wide, and tracks in the center for 


of wrciding with Hepa perketa "Fore 
erly the twenty-five percent of those 
tagged who really reported. clogced the 
Courtroom hopelealy. Now they step 
into the Trafic Bureau and pay” asses 
ments” instead of fines. 
Pittsburgh has get to discover an 
tate remedy for traffic conditions 
fon the narrow streets and irregular inter- 
sections of ts “Golden Triangle.” Some 
ftrecta have been widened and author: 
plan to tear down the county ja 


al 


¢ automatic signals largely 
racticable. 


traffic regulations about par 
way streets and turns to right and left, 
motorists of Boston have finally com- 
mitted the city to a $4,000,000 widening 

dge Street through which it 
will be possible to reach the northwest 
suburbs. This followed a 84,000,000 
opening, east and west, between the 
Hack Bay and South” Station. and 


Boston has 225 traffic 
p just one multipletight 
Signal pole and two signal towers—the 
latter presented by a merchant doing 


ving troubles 
with jay walkers. A committee of 
leaders, with engineers and 
planners, are conducting a survey, 
the idea of framin traffic 
rules. Meanwhile San Francisco has 
ved dangerous congestion at the 
ry Building by completing a subway 
1 thousand feet long. 

Los Angeles, with 590,000 automo- 
biles, points with pride to automatic 
traffic control signals at, more than $00 
intersections. At all others pedestrians 
have the right of way. But, between 
crossings, jay-walking is a misdemeanor. 
Double-line parking is forbidden and 
frequent loading zones provide for 


Rooulevard will encircle the city A view of Michigan Boulevard 


the next class to 
eighty feet, and the 
bounding "of th 

ess district 
with 120-foot av- 


Milwaukee iis 
widening main 
streets and co 


operating with the 


county to build. wide 
the city limits, ‘The value of the by-pass 
is better understood there than almost 
hero ele. ac only one of 

Washington, first and only one of our 
large cities laid out on the cartwheel 
plan, has proved the practicability of 
ight control, at least on its heavily 
travelled Sixteenth Street, and ot 


diagonal arteries will have the same 
year, The standard speed 


control th 


walks have been narrowed 
to give more motor room 
and parking is limited to 
thirty minutes in busy 
streets and hours. 

‘At Williamsport, Pa., 
the traffic officers present 
to both motorists and pe- 
destrians cards warning the 
former that white safety 
lines mean “slow up,” that 
pedestrians should "travel 
‘only between those safety 
Jines and that red means 


po Rag BO me 
traffic to the left as soon as 
it enters the great, state 
capitol square. Madi 


ncipally, on a strip of 
ind between four lakes. 


See ofthe mont dihcalt tafe problem i hlved 


‘This strip, at the capitol, is only a half 
ile wide. Tn addition to regular streets 
aid out like the square on cardinal 
lines, four large diagonals enter, one at 
each corner of th As Madison 
is also @ tourist center in summer and 
has much through traffic between Min, 
neapolis and Chicago, it hax installed a 
system of by-passing, in spite of local 
chants’ protests 


with 
buttonsand beacons has almost eli 
cident, 


Knoxville, Tenn., was one of the first 
cities to, install a regular tower control 
system. That gystem is till getting good 


follow the 
ng commision. 

has a Courtesy 
ers not. to park 
yess atreets during 


results, but changes 


Mie 


y 
uttermost “The ait 
parking space on tI 
the congested district, but will 
soon forbid all mai 


believes in using ite chief 
Streets to park cars, As Comiuissioner of 
Police John Foy phrases it, “We have 
suggested to the business imen, largely 
through the press, to have their em: 
plovees, as well as themselves, park 
their ears several blocks from the bus. 
inst section inorder {og a 
space to those who, desire to trade an 
do other chores in business. Of course, 
this has no force. and is like “Putting 
water on a duck's b 

‘Arthur D. Hill, director of ‘Toledo's 
Department of Safety says that down. 
town parking is his greatest fie 
hut that. a. program of street widening 
will be started this year. 

Cleveland believes in speed, Edward 
J. Donahue, commissioner of trai, say 
“Our biggest. (Continand on pope 135) 


‘Curious Things | ‘ 
People Do Z é ‘ 


€ Seniiees W ho Created 
Planes of Air 
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Charles 1. Calvin, 
Send ofthe Pioneet 
nwtrament. Com 
pany, the concern 
‘howe “navigation 
Severs, uch nthe 
arth inductor com 
Deve, make powtble 
the epochal fights 
fcromt the ocean. 
Fei shown with « 
‘modern airplane's 
incrument board 


Her oes 


Little Stories of Fokker, Colvin, Lawrance, Bellanca 
and Hall, and Their Contributions to Aeronautics 


IGH above a New Jersey 
field a giant monoplane 
aracefally, its three 


@ grou 
s who rode in the 
observers. 


¥ 
as passeny 


hanced to be with the officers snd 

ieard their conversation as they 
praised the new plane for its unvisal 
Hability. At an opportime moment 1 


Jeft my seat, and, stepping forward to the 
control compartment, repeated to the 
pilot what Ihad heard, 

“Is that so?” he smiled. “Then I'll 
show them just how good she i 

With that he opened wide the throttles 
of the three, motors, and pulled the 

* hack into his stomach. T 


the great plane climbed straight up until 
it was literally hanging from the sky ov 


Cutting the is 
three engines, the pilot calmly released 
the controls let his seat, and sid back into 
the cabin. ‘There we were, riding the air 
in a plane that was pilotless and power- 
Tesst" Amazement on the faces of the 
Officers changed to disinay as the machine 
stalled, then slid tail first toward, the 
earth. | For a few sickening seconds it 


dropped} then, as if conscious of its own 
destiny, brought its nose down, leveled 
‘out and flew itself a little ‘Again it 


started downward and again leveled out. 


By H. A. BRUNO 


Donald Hall, 29-year-old engineer, who 
‘worked day anc night to design Lind 
Bere eamacceen plane ia tremty day 

Now the little man climbed back into 
the cockpit. Still smiling, he pushed the 
controls forwand, and, as the macl 
nosed down sharply, threw on the ignition 

switches, starting the three motors. A 

wide circle of the field, and he brought the 

plane to earth fora perfect landing. 

‘No more startling or convincing demon- 


of airpl 
npted, Yet the 1 


I. G. Fokker, 


lesigner and 
dern aigplanes. Ai 


And the machi 


d 
mander Byrd to the North Pole and 
the Aun 

and. which will 
undoubtedly write many another 
page in the future history of aviation, 


NTHONY FOKKER is just one of a 
‘mall group of hard-working men, to 
‘whose technical skill and passionate devo- 
tion to the science of flight we owe the 
recent splendid achievements in a 
‘The names of the flyers—Lindbergh, Byrd, 
Chamberlin, Acosta, Maitland, Hegen- 
berger, Balchen, Noville and others—have 
become household words. Yet how many 
of usknow of those other, unsung heroce— 
dreamers and builders, creators of 
planes, engines and instruments that have 
done “the impossible"? 

Fokker, Bellanca, Hall, Lawrance, 
Colvin. Do you know who they are and 
all they have done? 

Come behind the scenes, if you will, 
and meet these five workers of marvels. 
‘Three of them—Fokker, Giuseppe Bel- 
lance, and Donald Hall“are designers of 
is a builder of engines. And the fifth, 
Charles H. Colvin, is an, inventor of 
seronautical instruments, Together, they 
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have helped tows 
through Tog and storm, over thousands 
of miles of sea and land. Three of the 

can born; two came from 


air in war and peace. 
seems no limit to the 


to lie in 
ish passion for things 
ly for flying machines, 
Java, the son of a Duteh 
spent more of his school day 


began to. 
raft and to exper 
‘At twenty-one he took his first full 
sieed monoplane town aindrome in Fall 
to try it out. Experts 
led and said the 
‘queer contraption would 
. It flew. Nert 
oung designer 
ow with the same plane 
the Russian Military 
Competition and. won, 
nto. show his 
Hosa just how good 


his he s00n becamefamons. When 
winged. trom Berlin to war began, Fokker tw 
‘The Hague—a remark- his attention to, building 


ably long flight in thos fighting planes, T 
days, Still, Duteh 
cials laughed at 


‘id British expe 
1 


the British experts had 
rej 


ed Lea 
‘the Allied front. Nor 


the young inventor 

to build airplanes for the it his" genius to. air 

British government was plane designing. He 
worked out methods 


refused, 90 Fukker 

tracted with the Gern 

fovernment two years 
re the wae to instruct 

itary pupils an bulla 

airplane 

Phe Fokker Schoo 


ynchronizing the fire of 
ie gun with the 


could 
prope 


ander By 
have made 


‘conquests. 

‘like ‘most, designers, Fokker is a 
pilot as well. He enjoys nothing better 
than to take his new machines: up for 
the test. He is s0 in love with his work 
that he sleeps only four hours out of every 
twenty-four. ‘The rest of the time he 
busy giving shape to his ideas. Such 
the genius who created the America. 

fearly ten years younger than Fokker 
is the designer who conceived the 
which Lindbergh flew to Paris, He 
Donald Hall, consulting engineer of the 
Ryan Airlines, makers of Ityan mono- 
planes. 


Ber Acorn (eft), wh few the Aanic with Byrds Giueppe Beane (mite), puilder One day Tate Tast year, Hall was at 
ote Eons an inc bacon, tad Cerca Chace whe tanitwsGermany «workin hs office (Continued on pape 1) 


47 Oil 


ubway of 
90,000 Miles 


DVICE,” said the judge, 
would be to kill the man the 
first time you see him. This 
Ht would not punish yo 
ireatened your life, 
‘You tight do to hien will be 


cer who recently gave that 
astounding authorization was a Louisiana 
judge. He was addressing the represen- 
tative of a great oil company, a visitor to 

a right-of-way for a 


Difficulties had arisen that required the 
tact of a prime minister. Farmers whose 
roperty. the proposed line’ would crows 
Inalgnantiy refused to sell the necessary 
the land. ‘They had to be per- 
Siaded, mollifed, offered large sums of 
money, "Most of them at length had 
tioquiesced, But inote district the natives, 
ted by one farmer, flatly refuse. 

Mier an interview with the oil man, 
the farmer-leader changed his mind. For 
f substantial gift of money, Ie would 
persunde his group to sell the rights. Blut 
the oil representative, going direct to 
expos landowners, on then, oe 

jourishing a, gun, the en i 
burst into the oi man’s office. ‘The conn 
pany’ itd cheated him out of his money. 
aa he swe sh the ih 
ofway man on his Best 9 ont 
fof doors. It was then that the alarmed 
Imauager took his troubles to the local 
court 

Fortunately, the ol line was eventually 
laid without a tragedy. But this incident 
typides one ‘of the innumerable prot 
lems that ‘confront the pipeline ‘men. 
Besides the human obstacles, they 


By 


must deal with desert heat that makes 
‘wood fires unnecessary for pipe-bending: 
with swamps and mires in which their 
‘oxen, only possible form of conveyance, 
sometimes sink from sight 

iF; with floods and with snowbai 


Why? So, for one reason, that you may 
run your automobile. If the mighty 
Underground rivers of erude oil that flow 
across the country were suddenly cut off 
You might drive to the garage one day to 
find its “gas” pumps padlocked and its 
cil wagons stored away. Like a great 
network of transcontinental aqueducts, 
this pipe line—ninety thousand miles of 
it, the U. 8. Bureau of Mines reports — 
vers crude oil direct from the wells to 
‘Chicago, New York, San Francisco. 


EW know that « subterranean pipe 
conveys oil from Texas wells to the 
great refineries at Bayonne, N. J.. oF 
that others hardly less important than 
this “trunk line” feed western cities with 
the black fluid that makes the wheels 20 
“round. Yet even now, perhaps not far 
‘one of these hidden streams may 

be flowing beneath you ou its four-mile- 
an-hour course toward the service of 


Drawn from the latest available infor- 
imation, the map on the next page shows 
where the pipe lines run, Small ~guther- 
ing” lines from the oil wells feed the 
great trunk lines that traverse the 
country. Each year five thousand miles 
fof new pipe connect the latest wells 
discovered to the system. 4 

You might stand upon an oil fine and 
never know it; telephoue and telegraph 


‘Mainly muncle Holds these sections of oil pipe together ail they 
lure welded by ony'ecetylene in Tenat, “On the swampy soil lt 
imponbe to bud’ temporary foundations to support the Bibe 


Men Fight Nature and Even 
Wage War on Each Other to 
Lay Network of Pipe Lines 


ROBERT E. MARTIN 


Jines are the only. visible indication that 
‘Through them a 
controls the oil flow. 
tions, generally about forty 
mils “apart, execute his telegraphed 
corders. “At each one, a large storage ta 
takes up the overtiow and also relieves 
in the eight-inch pipes of 


the pi 
PRR te cha 
aantries are oaths and who regard eating 
ng as of equal importance. So 
handle were the workers on a 
California line that the foremen hit upon 
novel scheme to prevent their carousing 
night and recovering by day. By 
‘connivance with the town police, the 
worst offenders were corralled easly” each 
evening and sentenced to spend the night 
in jail on trumped-up charges. Next 
miomning they were collected in the best of 
health for their strenuous tasks and put 
‘back on the job. 


IESE are the men who seize the 
pe as it arrives by truck over almost 
impassable swamp or canyon roads and 
who piece it together to make the finished 
line. "Sometimes. they screw the 

together aften they weld 1 At nigh te 
open end must be plugged. or it will be 

led with small animals of eve 

scription. On the heels of the pig sin 
cerew goes the ditching crew, who 

the fine in the soil. ‘The usual rule is to 
bury the pipe about a foot and a half 
in cultivated land, less across. timber 
and pasture and more where the tem- 
perature is cold enough to congeal the oil. 


‘This map shows the principal oll trunk 
Times and gathering feeding lines im the 
stendly rowing network that now approx 
Simater” 90,000" miles, Eight hundred 
‘nilion Darrels of crude ll pase yearly 
rough these piper to the il refineries 


hen t % possible 


“ive bridges the air gap on 
Te plunges without 
to bury itself in 


Reltation into sre 
the bed of the strea 


the layer 

the dry 
hheds’ rocky’ sand. Frequently acetylene 
us Kenerator wagons, used to feed the 


upset the entire contents 
cre spilled—a waste of 


ol the fenerator 
ets, but necessary pr 


Huge umbre eld 
tro the un made poe the 
fo erorrs pipe line. ane soa sae 
for bending the pipe were dispense with, 
Under the sun's scorching rays, the 
metal became hot enough to bend. In 
‘such # climate, the pipe must be buried 
‘in the early morning before the sun's 
heat is felt; otherwise it expands and 
jumps out of the ditch. 


‘To procure a right-of-way f 
miles of pipe. one company 
with 84,000 people. At last all is ready 
for the shock troops—t! 

trees, remove undergro 
gullies to smooth 


the pipe is b 
aN liver out-of-the-way places 
ong the ol 

tate F 
ty of unloading sev 


able, one California foreman enlisted 
aid of the loval justice of the peace.  Pris- 
coners in the town jail for minor offences 
‘were pressed into service and promised 
their liberty as soon as they unloaded 
the cars. ‘Though the temperature was a 
hundred and ten in the shade, that job 
‘was finished in record time! 

Down the line come the pipelaying 


ty wagon te 
adeeb in 


and ditching crews, of from thirty to 


fifty men. ‘They ean lay a mile of pipe 8 
day—remarkable specd when you ¢con- 
they must cross woods, fies, 


“aless one has 


ng engineer told . 
realize what. thi Miles 
and miles of the softest, stickiest oote, 
teeming with half-floating eypresses, and 
a dense undergrowth matted together 

th vines and flowing § 
Our generators were mounted on a skid 
rangement called ‘ud-bont’ by the 

t 


0 'GH the completed line swims 
the ““go-d ‘queer mechanical 
contrivance you might easily mistake for 
some hmge deep-water nsh. It is thrust into 
the pipe line at a pumping station, and the 
flowing oil pushing against its’ leather 
gills carries it along. the Knives 
and notched wheels that it carries loosen 
Ue rust nd deposits which have gathered 
within. 

‘Across the field above the pif 
trots a man following the in 
me 
of its knives against the pipe. If the go- 
devil ait singing, he Knows the pipes 
are wey are dug uy 
cleaned. . 
jicchind the presenti line network 
lies a romantic history. In the picturesque 
days of the first oil wells, at Oil Creek, 
Pa., the fluid was transported down the 
river in canoes and barges to Oil City. 
‘There it was re- (Continued on page 135) 


ible go 
by the clanking and rattling sound 
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Mind Works Best When Tired 


‘OUR mind works better when 
Lis “poisoned.” ‘That is the 
conchision Dr, Hi, M. John 


son, of the Simmons Foundation for 
the Study of Sleep, has just d 
from remarkable tests conducte 
the Mellon Institute in Pittsburgh, 
His studies, with twenty-one 
ah University. stu 
subjects, demonstrated 
net of poison that 
hen lulls the body 
and night the subjects 
tal tests to show how 


Alot: Students ax 


Device re 


their alertness varied. At night a del 
instrument like an earthquake-register- 
ing seismograph recorded the soundness 
of their sleep, by noting the motions of 
the bed when they tossed and turned. 


Pen ee baal ate: s psa niet 
"is the best time for mental work. 

But Dr, Johnson's mental tests showed 

that the students averaged a te 

higher score at 

after eight hours 

morning, whe 


E ly 

restful sleep! In the 
is fresh 

urt, but it is 


derivatives of opium,” ace 

our system. ‘They act as mental ex- 

itants, helping the mind to concentrate, 

For work that demands sustained mental 

alertness, Dr. Johnwon finds the beat 
is noon until mid- 

night or later—a striking vindication of 

murning the midnight oil.” 

‘The longer 

Dr. ' 


Sixty-Foot Tower Built of Concrete Staves 


IARKABLE. sixty-foot look- 
ower occupies the highest knoll 
in Genesee County, New York 
cont entirely of con- 

Tt was built according to specifica 
‘who had it 


crete. 
tions of Don Woodward, 
erected on his farm to serve as a com- 
bination summer house, weather and 
foret fire observatory, aad sonic loak- 

‘The walls are of concrete staves, fitted 


together like tiles, and held in place by 
steel hoops. ‘The roof is constructed of 
waterproof reinforced conerets 
Woodward has furnished hi 
tower with five rooms, 


stalling plumb 
ter heat and cooking 
His kitchen occupies the 


Gund Moor, adjeceat to which. are 


the power plant and the drilled well 
that supply him with hot running water. 
‘The dining room is on the second floor, 
sleeping rooms are on the third and fourth 
floors, und a recreation room, with 
lounges, telescopes, and reading’ table, 
tops the structure, 

The tower stands on the peak of a 


approximately 

‘The tower is 
waiter, which simplifies transportation 
from floor to floor and makes it conven- 
ient to bring up a dinner from the 
kitchen and spread it in the observation 


‘or lookout room, Here also is a radio set 
so that a party in the tower can leur 
what is going on in the world while also 
surveying with glasses a good part of i 

‘Attached to the tower at the ba: 
“work shed,” also of concrete, which 
houses, among other equipment, a 110- 
volt automatic pump that raises water 
from the well and supplies it to the 
entire “house,” A pipe sixteen inches i 
circumference carries smoke up through 

tower and out the top. 
he conerete staves are thirty inches 
Jong, fourteen wide and two thiek. 
Circumferential steel rods that hold them 
in pla 

Woodward, 
for building, has designed other struce 
tures of the same 
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‘Believe half you see,” said the aviator. “The 


‘est eyes are foaled by Nature's 


‘optical pean” 


HANTOM land, that beckoned 
Lindbergh on as he winged his 
solitary course across the Atlantic, 
‘added another amazing vision to 

the long list of strange mirages on record. 

Aviators and laymen heard the flyer tell, 

fat a recent banquet commemorating his 

pioneer New York-Paris hop, how, 200 

miles off the coast of Ireland, the sight of 

hills and beautiful trees visible through 
eyes, 
last, he thought, he had safely crossed 


the silent om, with not a single 
On 
ipanion of explorers and 
weird mystery to the native popul 
more rarely, the mirage, through 
a, has become a less awesome 
‘4 more familiar spectacle. Flyers voyag- 
ing through the vast recesses of the at- 
mosphere tell us of mirages such as that 
which Lindbergh saw, and of others that 


‘would have filled folk of earlier times with 
dread, By careful observation, they have 
helped solve many of the riddles that 
surround these remarkable specters. 

*" Mysterious gray airplanes, shadowlike 


Bany aviators in their lights through the 


“Someti ‘an aviator who 
the marines during the war 

n my plane emerges from 
ith the sun behind me and 
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Mirages—Nature’s Own 


Fakes Exposed 


How Heat, Light and Water 
Play Tricks to Fool the Eye 


By H.C. NORTH 


ond plane thirty or forty yards ahead of 
me. ‘Though Lknow it is not real, it never 
fails to give mea start. For not only does 
the shadow reproduce my plane to the 
sulle detail, but it frequently is 

Talo of all 


this dusky plane, with the car as a center. 
Believe half you see. The best eyes are 
‘often fooled by Nature's optical pranks.” 

Piel oe 
same phantom from 
the tops high 
pe 
Ppp 
ously sun and mist. 

is known as the 
peeter of the 
Hisken: tal 
the highest 
been! of the Harts 
he 
through Hanover, 
Germany. There, in 
the early morning as 
mist is blown to the 
west, and a spec- 
thar ote way 
shan © threat- 
ane saseal fers 
upon the maa 
eae sae 
the head of the specter are usually seen 
colored rings or halos. 

‘Something like this remarkable phe- 
Pg fy erga ed 
rent me ty Dome aL 
aiel taser eat esenieees 
obser . Just as the sun rises, or 
sets, gigantic shadows of — ind 

eee ae ate 
been seen by some 
observers, apparently 
Styelaneee 
invisible esac 
Sopotie aera t 
heavens. Such shad- 
ows of peaks are seen 
Soules: ‘Perhaps the 
screen is a thin layer of 
floating dust or haze 
many miles high. It 
pon tararlhe ie 


pending f 


ge figures sure 
rounded by halos. ‘The gray figures, of 


A Ayer somesimes sees a 
‘Phantom ‘pane, "turround! 
Ed by « porgeous halo ofall 
{he coors of the rainbow” 
In four "concentric eecies 


tered, in such a way that wh 
the eye a rainbow effect is see 
bow, however, is caused by Ii 
reflected inside the drop, while a glory is 
pronuced by light which has be 

tered without penetrating the 
The colors vou have noticed in mother-of- 
pearl, feathers, or spiders’ webs are & 
result of that same modification of light. 


'F YOU want to study a glory, stand 
‘with your back to the sun sonie morn 
before the dew is off the grass, and 

Took closely at the ground near the 

shadow of your head. Don't 

ceited because you are wearin 


‘wonder that our ancestors 
itened by such an optical 
phenomena as the Brocken’s, yet every 
day the most hardened travelers are de- 
ved by thove strange antics of Nature, 
mirages. Even the famous 

plorer Peary in 1906 mistook a mirage 
for what he thought was a new land in 


‘Bending ight raynrevea! land from beyond the horiaon, 
inating it appect ike nn lata st hy tngic im the 


as described by Peary, were @ mirage ex- 
tending a third of the way 
around the whole horizon. 
‘The mirage is not. an 
tical illusion oF a ereation 
the imagination I is 
caused by abnormal atmos 
phere conditions which you 
yourself can produce, ‘The 
sheet of water the exhausted 
traveler sees on the arid 
desert is an actual image 


which has been photo- 
graphed. ‘The rays of light 
coming from the sky to his 


ee taturelseight pathy 
and @ section of the a 
eee iy eecobs 
issn iste fr 


LIGHT rays are bent, of 
refracted, whenever 
rough layers of 
fferent clensities oF 
hts, You have prob- 
ably observed the phe- 
nomenon of refraction 
thouands of Une withont ‘ 
ving it a passing thought. For example, 
{When you thrust. a stick halfway’ into 
water, the portion below the surface ay 
to be bent sharply upward. ‘The 
ight rays from the submerged half have 
passed {rom water to air before reaching 
your eye. Because water and air are of di 
Terent weight, those rays have been bent 
from their normal straight path and that 
part of the stick beneath the water ap- 
= to be where it really is not—a few 
inches above its actual position. 

‘Cool air, heavier than warm air, be- 
haves like ‘the water in the illustration 
just given. Rays of light passing from 
‘one to the other are bent in the same way. 
‘That yields the whole explanation of mi- 

Whenever peculiar atmospheric 
conditions exist that produce air layers 
of widely different temperature, things 
are all set for a mirage. 

‘On the desert, for example, the hot sand 
‘causes a shallow layer of intensely hot air. 
‘Above, the air is normally cool. And the 
‘wanderer perceives distant trees that rise 
above the horizon mirrored as inverted 


they 


other rays that would ordi- 
narily strike the but 
are bent upward again by 
the warm air layer. Thelast 
set are the ones that pro- 
duce the “lake” and its re- 
flections. 

Professor R. W. Wood. 
of Johns Hopkins Ui 
sity, constructed an appa- 
ratus to produce such a 
mirage in his laboratory 
A flat sheet steel surface is 
sprinkled with sand to pre- 
4 vent reflection. At one end 
‘8 mirror, mounted so that it comes down 
to the level of the sanded surface, reflects 


it 
I, "Ta front of the mirror a cartboard 
chain of mountains is placed. 


ber 


Fata Morgana, famous mirage of the Sicilian const. Rays through many 
lnvegulatInyers of air of various temperatures Tear benuifl castles st the sit 


‘When the small “desert” is heated with 
pe Ss beneath Bone un oe wink 
appears 1 glittering pool in tl 
sand, in which are reflected inverted 
mountains. The gascheated layer of air 
near the surface, with the cool air above, 
acts in the same way as the sand-heated 
alr of the desert. 


CLR ENOCH reports « most unusual 
and deceptive desert in Bech 
uuanaland, South Africa. It is a land of 
considerable elevation—some 4,000 feet 
above the sea level—covered by expan- 
sive inland lakes in time of fod. Ln the 

season the water disappears, leavin, 
oly a baked plain, But to the unwary 
those lakes still exist. 

‘You are almost suré to see a mirage 
‘on cold autumn mornings over a large 
hody of water. In the fall the water 
retains the heat from the sun throughout 
the night, and in the morning after aclear 
night, it ‘will be several degrees warmer 
than the air. Consequently a thin stra- 
adjacent air is heated above 
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the normal temperature, giving the same 
conditions as observed ina desert mirage. 
Tr you are mcr a le on 5 
morning, look at objects on the opposite 
shore, with your eyes not more’ than 
tree feet above the level of the water. 
Almost immediately you will be aware of 
a slight quivering of the trees and land- 
scape, and then some of the objects will 
seem elongated and appear todance. The 
motion is due to slight variations in the 
heat which bend the light rays irregt- 
larly. The elongation is really ait invlis- 
tinct double image, that we know now is 
caused solely by the pranks of the heated 
air. you can detect in this elongation 
‘one upright true image and one inverted 
image, you have seen an inferior mirage, 
‘The inieage observed in Aretie regions 
isknown as the “superior” mirage. In 
1906, A. H. Harrison, explorer and au- 
thor, saw above the clouds in. northern 
Canada. a camp apparently pitched on 
the top of a mountain. ‘The eatnp, around 
which’ his’ telescope disclosed "several 
‘dogs, was upside down! 
“After traveling towand it for 
Halt anus, he found a 
mo camp—it was the 
cunt be bad Scat bord tac 
verted in the air, 


‘XPLORERS often see 
‘mountains upsidedown 

in the sky, the peaks of the 

inverted range touching th 


two ghost ships in the air 
above it—all in contact. 
‘The first phantom is upside 
down; the topmost is erect. 

When warm air passes 
over frozen seas or ice 
fields, it becomes) sand- 


air above, warm air be- 
tween, colder air beneath—are bent to- 
wand the earth. The ray of light meets 
tougher going when it hits the denser 
airand bends —(Continved on page 168) 
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Bridges Built 


Rock Blasted to Powder 
and Baked in Volcanic 
Heat to Make Cement 


By E 


RLE 


AWNY, sweating 


ng each of the gigantic py 
Through the m 
it, American 


werete builders of the 
could with ease erect 
ils each the size of 


rete Age, Mam- 
uildings and bridges 
‘arches more than 400 feet wide, may 
be built alm ling of an ey 
‘as compared with the rapidity of 

tury ago. Appius Claudius, 
Julius Caesar and other prominent. good 
roads boosters of bygone days woul 
vel at the vast mileage of 


o not know that its 
oy wrtland ce- 
ined 


DUFFY 
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‘The Romans gathered ashes enst 
from the vomiting Vesuvius and 
‘mixed them wi 


profited by the teachings of Ves 
Vins. After centuries of expe 
tation, man_ discovered th 
could make hisown voleanoes whic 
would accomplish better results 
Un the furnace of Nature, So today 
powdered raw cement materials a 

{nto huge rotating kilns where th 
turt at temperatures of 2,700 d 
4,000 degrees, Fahrenhei 

hotter than necessary to amelt gold, silver 
‘und copper. These horizontal kilns, 

tnay be-as long as 840 feet and thirteen 


ing the needed 
tare blasted loose 
giant gyratory crushers 
nd then smaller ones to fine powder. 
‘The 164,000,000 or more barrels of ce- 
ment produced in 1926 weighed some 
30,000,000 tons, 3 
proximately 


‘The tube mill is a large horizontal steel 
cylinder partially filed with steel balls of 
five cighths to one and a quarter inches 
in diameter—in one mill the balls may 
‘weigh thirty or forty tons, an average 
freight ear load. As the steel evlinder 
rotates these balls climb up the sides and 
cut other capers until the sandy particles 
are pulverized. 

But the process so far has been that of 
preparation only. ‘The important step in 

suring cement is now to be ta 
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Solving Riddles of the Universe 


Windmills Generate Current—Electric Plow 
Destroys Pests—Other Startling Discoveries 


Important steps in the progress of 
aecience in varied fields of ine 
fom ad reacarch ohh ref 
special interest because of their 
bearing on everyday life are 
encamiced from. month to 
‘mond in there pages. 


Windmills Give 
Electric Power 
HE, use of winch 


cure this oftentimes fatal disease, 
In Germany, Dr, Carl Rabl ane 
owned a new method of straighten- 
crooked bones of babies 
by softening and bending 
them. ‘The new treatment 
calls.‘ i 
freedom from sun 
the bones are soft, 
Dr. William Hunter, 
English neurologist, offered 
proof that insanity’ often is 
caused by neglected and 
decayed teeth. Dr. Harry 
A, Goldberg of the D 
Department of Mount Si 
Hospital, New York City. 
added evidence that chron: 
ie infections of the roots of 
teeth produce serious nerv- 
ous disorders. 
‘Treatment of more than 
& thousand eases of cancer in the Memo- 
rial. Hospital, New York, has convinced 
merical authorities of 


been proved. px i 
it tests by the Oxford 

ity 1 of 
Agricultural 

Af the winds placed 
in the free path of prev 
ing winds and 
batter 


ip-to-date generating pli 

iary to charge the batteries. an ma : ihe 

e no longer fit for regular ram Pre rhe Ay eer wa erveer + Dyer finute gold tubes 
Scescrated imap taking An operator iw shown radium gas, or radon 

its showed that the cost of 


winmill-generated — electricity 
compares favorably with that of 
service from power companies, 


‘cause the growths to shrivel ay 
late healthy tissue, 


Ants as Nurses 


HILE, studying ant hills 
recently near Baltimore, 

Prof, E. A, Andrews of Jo} 
Hopkins University discovered 

that ants sometimes move their 
babies from the colder to the 
warmer sides of the ant bills, 

‘Thrusting thermometers into 
the sides of the ant, houses, he 
found that the inside was 
warmer than the outside 
and, since the sun was the only 
heating plant, the southern sides 
‘of the hills were warmer than 
the northern, Twice he watch 
processions of ants carrying un- 
hatched infants from a northern 
to a southern sie, 

Apparently insect parents 
now the. vali of warmth 
and sunshine for children, 


Television Opera 
AMAZING phonozraph, ree- 
cords that will enable us not 
only to hear but to see entire 
plays and operas in the home, 
fire a promised development of 
‘advances of the month the new Baird television process 
After years of experiment, described inthe September 
Dr. Charles W.Duval,of Tulane the si they breathe, according to Profesers . B, Twitmye: and Popuar Sctexct MontHy. 
University, claims to have ex-  ¥_E. Str, Univesity of Penneyivania peychologts who are shows ‘This development, recently 
posed the germ of measles and fyrrint, coe of the, teas that they Gecers ows ihe Geamiee forecast by Sir Edward Ms 
promises serums to prevent and trenthed they ad his hangs didnot retain normal amount ville, Chairman of the Ba 


Steel for Paving 


E streets of great 
Bi ities like’ New York’ and 
on may be paved with 
steel plates. The idea recently 
oposed by engineers 


blesome, Only recently one of 


part ot 
pris, with vast annoyance to 

mncloners. ‘Three summers ago 
New York went through a sim- 
noyance when Fifth 


rgely replaced 
metal for vehicle tires, steel 
vould Fe 1ps be the ideal 


Figging up streets, 


Gains in Medicine 
ERE are notable health 
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ator, evs and oth 
apparatus, which are 
‘connected with two. 


‘Television Development Compat 
sists im recording on phonograph ree- 
ods, similar to ordinary musical records, 


a veries of grooves, “These indentations Plow blades, “As these 
represent 2° vrice of electric: impulses Blades pass through 
Seerponing tothe os of ght al Pars the 

shade in the visual scene being repro- ‘an electrical 
thyced, "When the television recor fs rn create 

off, its indentations, passed through tice them, prolucing 
receiving apparatus of the Baird tel: an effect like lightning 
Yiaon, are expected 10. reproduce on 8 “Inthe frst plowing 


the eurrent has a dead- 
ly effect on pests, A 
second treatment kills 
‘weeds and fixes nitro 
gen into the soil.” 
Further ests, will 
compare electrical 
treated crops, with 
‘crops grown under the 
best conditions known 


sereen the sight originally 
‘The proc ‘cording to 
is still in the experimental stag 
America Found 1000 B.C.? 


MERICA may have heen discovered 


[presents 


“The mystery why magnetic force bends rays of light may be solve by De- 
WF. Meggers cf the U. & Burena of Standards with hee huge electro: 
imagnct. Ita to cols make wn intense magnetic ed ia which sparks are 
‘Sate between varia meta to be odled by o camera und apectrescops 
‘ationed im an adjoining room. ‘To keep it cook Ha copper windings are 
‘nde bollow ned water ts Repe running through them in the experiments 


yaterious 
ford, Ontario, 
of the Museum of t 
New York City. ‘The imp 
obtained from an old Indian, who said he 


found it buried, Although it re- 
sembled weapons in use at the time 
‘of the Norse Visits to Ameriea, about 
1000 A.D,, Dr. Harrington’ 

tuninalign proved it bl 
far earlier period, Exp 
Museum believe the ax 
the late Bronze Age of 
haps about 1000 B.C 


Building Spires Doomed 
HEN someone expressed sur- 
prite to Lieutenant Bernt 


Balchen that while he was 
the giant monoplan 


America through 
Paris, looking 


exign—a direct. result of 
aviation, Lofty towers with pinna- 
cles and’ spikes, dangerous to avia- 
tors, will be replaced by flat-topped 
roots suitable for fields, 
‘An example of this 

trend is the design for 
the proposed Chicago 
Post Office, which calls 
for w great flat roof 
820 by 800 feet, 


Electric Plow 
Kills All Pests 
THE Donald 


are said to have result 
ea from an “electrical 
low,” invent 
familton L.. Roe, of 
Pittsburgh, which not 
only destroys weeds 
and insect pests. but 
enriches the soil by 
fixing nitrogen in the 
ro joe bel 
it will replace fertilizer. 
‘The plow, attached 
to a tractor, 


feds out the oil tne sal abe stove wich Ne Spparatan Theo, 
fitted py"these Bquces, he operates the switches shown on the boerd, 80 that, 
Adepite thee varying distances, all points receive the signal wt the same tata 


ing & new use 
‘ Ki ng in step, 
widely separated power generators. 
At present many isolated power plants 
throughout the country are consolidating 
their resources in_great central organiz 
tions, thus effecting economies 


territory from a single system. ‘To make 
it posible for the. output of different 
plants to be pooled in « common suppl 
vacuum tubes are employed. If the in: 
coming machines are running too fast or 
too slow, the alternating current will be 
out of step. ‘The vacuum tubes amplify 
this error sufficiently to operate an instru- 
ment ealled a synchroscope which shows 
exactly how far the new current sup 
is out of step with the main system. 

Previously the synchronizing of a group, 
of stations was accomplished by poten 
transformers, an expensive method con 
pared with the new system 


Testing Food by Color 
HEMISTS are rapilly answering 
the old and often violently argued 
question of how much good we get 
from various kinds of foods, "Th 
latest project isto determine t 
properties of any given food 
by color tests—that is, by the color 


trichloride produces a beautiful bh 
in the presence of vitamin A, the food 
substance needed for body growth, 
In. these experiments the 
delicate color measuring. i 
called a tintometer. 
Heretofore the method of measuring 
the value of such foods as cod liver oil 
has been the tedious one of feeding it, 
to animals and observing their growth. 
Chemistry soon may make it possi 
ble, when we buy food. to know how 
much real value we are getting. 
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Whirling Wheels 


big J 
remary combined with bit- 
ail Carvel 


ignored him. An m tried to steal a kiss, G 
An the struggle that followed, Gil fell unconscious, his 
broken by the bigger man, 

confessed her love for Gil. But Mrs. Caswell, who pre- 

cd the girl to move to, Howton, At parting 

‘agreed to be married soon; but four years passed 
during which the young mechanic worked to perfect his motor 
wagon, while the girl's affection was slowly undermined by 
Mrs. Case 


ot ia Sone Aad 
runabout factory in an old carriage shop, And in 
1000, he drove his runabout. to New a exhib 
Square Garten. But his hopes for recognition were blasted 
when a deal with a New York business man for twenty cars fell 
through and the publie failed to buy. Gail wrote that she and 
hher mother were sailing for Europe. And to cap the climax, 
Gil learned that his plans for a new four-cylinder ear had been 
betrayed to his old rival, Jim. Just when the future looked 
darkest, Gil met two young men, Andrews and Morton, who 
wgreed to take fifty runabouts and referred him to a friend who 
planned an agency in Boston. Gil wired Gail: “Better unpack 
your bags,” and drove to Boston. But there his plans were 
delayed. When at last he reached the hotel where Gail was 
stopping, she repulsed him, sceusing him of neglecting ber, 
refusing his plea that ahe remain with him, 
Stung by her words, Gil sought refuge in his work. He had 


The Story of the Automobile Age 
Told in a Stirring Novel of Youth, 
Romance and Mechanical Ingenuity 


By EDMUND M. LITTELL 
idge” and “Fire Shy" 


Mlusirated by B. J. Rosenmeyer 


orders for sixty-five runabouts, 
but was in desperate need. of 
‘working capital. Jim, arriving 
in town, undermined his eredit 
‘and Gil’ little business seemed 
about to go under, By a clever 
ruse, however, he won theeonti- 
dence and financial backing of 
‘Mr. Oliver H. Marston, bard- 


headed banker. He was 
cheered 

» \ from Gi 

Sa that she was “sorr 


‘As yet there was little publi 
demand for ears, however, 
Gil was forced to close 
shop, although, 


is were discourag. 
ingly indifferent But the 
Ys 1903, the publie su 

‘The Age of Motors had 


next year i 
awoke. Business began to. boom. 
wned. Now read on: 


shoot went i 

footial Bei crated, : 

seen, al Bens of the tee jb tha ned pr 
ction. 

Gil was there, shouting madly, ‘He haa felt it coming, even 
thougt he had produced only sity runaliots the year before, 
Bo were Andrews, and Mortou-aod Jim Wenden, 
all loved evergbody that night. The Game! No pla} 
played « game mvore earacstly than those merchaitts of speed 
bo men ever played it more aquarely. Fight? Of course! For 
the joy of the Came... Guarrels?. Of course, For the heat of 
Play made them, ‘But just then—they al loved ev 

SL teld yout’ screamed Awdrews, and he sessed Gi by the 
shoulders while they botdanced aig. “I told youl A thousand 
ars for us this y 

Morton, too, joined the ing. “Thousand 
made a war dance of it. ='Two thousand, 

"And Gil, as drunk as any man on the wine of promise, out- 
yelled them both, “"Five thousand" he bawled, and desecrated 
the handsome backentrance tonneau of his two-<ylinder ar 
with a pair of duty feet Why not? He had made t, 

“Five thousand?” repeated Amrews when sanity had come. 
“What do you mean, five Urousand?™ 

‘And Gil laughed. “Well, maybe I stretched it a Teele, as 
Mac would say, but I'm shooting for twenty-five hundred 
atleast” 

Stock all sokd, some of it to old Zach Wenden and some good 
fiends in Wendenville; money in the bank, the shop already 
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full blast—and news from Gail. No wonder he acted 

‘a drunk man! What mattered it if Jim Wenden had 

‘four in a booth not twenty feet away? Or what if the most 
recent news from Gail had come through Jim? 

“The shop's already lined up to make a thonsand,”” said 
Gil. “I felt it coming, this rush. That reliability rin last 
fall, And I wired Mac today that he's got to double it. To. 
morrow T'll wire him to double it again.” 

‘That was too much for Andrews. “And where are you 
going to sell “em?” 

Gil winked a cocky, knowing wink, “That'd be telling, 
said he, “Jim Wenden’s too elose by. 

Tl be getting a wire any minute now— 
‘and then you wateh my smoke.” 

hha-a-a!” cried Morton to Andrews. 13. 
“We're about to have a Another 


agency, eh? Now look here, Gil: if you q 
don't Keep us satisfied we'll—we'll leave > 
you for Jim Wenden! "7 


WORSE threat could have been 
‘made; he knew it. But he did not 
Jim Wenden heard, 


manufacturer and he's gonna flop, sure. 
What's thir about an agency, Gil 

You'd like to know, wouldn't you!” 

“Tdo know, Fosdick, Chicago,” 

Here was a matter between two men, 
and Andrews and Morton stood back, 
at Gil’s hoarse voice was jaunty, 

oaneeres cool—even toward 
Sim Wenllen, whove car; motored wi 
‘cagine of Gil's own design, was standing 
‘over there, 

For Jim had told him about Gail— 
braggingly, of course, and flourishing a 
letter postmarked * Mrs. Caswell had written it, 
reporting that Gi yaddealy decided to return, wes 
Planning to arrive in Boston some time during that very week; 
Tod eabfng if diem would arrange to meet her, 

No, Gil could not be mad at Jim, for Jim had wired her that 
the would go up the following week, that the show would detain 
him, As though Gail would wait—for Jim! She would be 

coming on to Gil; he knew it. 
**You know everything, don't you?" said Gil 
jure,” Jim , Preened: himself a little. “Think @ man like 
Fosdick is goin’ to turn all his agencies loose on a car without 
ooking at mine? Ha-hat” 
jit thre war ante thing Jim dil pot how, onic wa 

ng teailel by Wally Burna: It was Wally who hed passed 
long the tip ts Gil; & was Wally who was probably even now 
buying George Fosdick @ supper somewhere after the theater: 
‘it was Wally who had met Net by way of the 1902 model, and 
g tha advantage. Wally was even planning to come 

ork with that most valuable prospect. 


t u clever, Jim? But what's he going to say when T 
tal ish U deaigeed your foue?™ 

But Fosdick did not come, Instead, both Jim and Gil received 
identical telegrams, ‘They knew, for they compared them. 

le come New York meet me Congress Annex Chicago 


laughed Jim. 


“Phat makes it nice,” “We'll talk it out 
{eA wil nt" sid Gil flatly, “Wel ight it out 
‘You're going to remember those cute remarks about Peamony 4 
manufacturers before I get through with you.” 


FTER which, in a comer of the booth where they could not 
he observed, he showed Andrews and Morton & wire that 
“Leave Friday Twentieth Century can fi meeting Saturday. 


“Which, with this little stunt that a blunder end would 

never think of, ought to put us in pretty good shape,” said Gil, 

and showed them a message he had scribbled on the back of ant 

‘envelope. It was addressed to Mac, and instructed him to 

ship a 1908 model by express to Wally in Chicago. “If Fosdick 

can't come to the show, we'll take our part of it to him.” 
"Great stuff! in a breath, from Andrews, 
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Jen dashed out after her ust in time to see Gil and the gi scramble 
ico the tonnena, even as ite wheels began to turn, and deve away 


From that moment, every move Gil made was under observa 
tion by Jim or his me Friday, when a demonstrator 
waited at the curb outside with Gil's handbag hidden under one 
comer seat of the tonneau, and Gil was finishing up a Inst 
discussion. 


'HINK it over carefully,” he was saying to the partners. 
“Lneed you in Detroit.” I'm going to be too busy manu- 
facturing and experimenting to take any time off for sellin, 
“But you don't need any sales managers,” insisted Morton, 
ot, when, you can pall a stunt like this one 
“This is the last,” Gil declared.“ 
as big as the world; don't forget that. 


minutes to train time 

‘He and Andrews slipped on their coats and went out, walki 
Bs ims booth, "Going to lunch Jims join us?” Morton 

ri On ayy aeil ad a sy nla tia esha toes 

than an hour before, and Gil knew it, Clever boy, Gil. Morton 
watched them disappear down the aisle—and heard a feminine 
voice. 

“Ts this the Herrick booth? Ts Gi—Mr. Herrick here?" 

He turned, and faced a lovely young woman whose blue 
beneath her picture hat were glowing with eapernes, 


nd you'll have a territory 
‘Gosh! Only thirty 


sorry,” said he. "He's just left. Jn there anything I" 

“But I must sce him; right away! He knows I'm coming. 
T came all the way from Boston, and— 

“Oh!” Morton's eyes widened. “From Boston! Well, if you 
hurry you can catch him. Down that aisle. You'll find him 
climbing into a tonneau—if you run!” 

‘She was go sg oat “Hey! Abby!” rose behind her. 
Ut there was any doubting whose voice it/was, there was, no 
missing the bulk of big Jim Wenden, who dashed out after 

-. And booth or no booth, sale or no sale, Morton chased out 


‘He was through the door a step behind Jim, just in time to 
‘sce Gil and the girl scramble into the tonneau, even as its wheels 
to tun. Each of them smiling into the other's eyes with 


ose 
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“The factory wa junk; the ma 
Gall chwe bende his 


ern for the shout 
demanded 


no ear and 
“Wher 
he doing? 
nidrews dragyed 


exe aay frome pleasant sight 

“Why,” he drawled with a devilish gy gathered he was 

aoing fo take her for m ride. That's what she asked him to do. 
‘Then both partners watched the tonneau of a car disappear 

around the corner, carrying a couple who sat lool 

another with such a 

hoy broke through their abstraction. 
“Mr, Herrick? Well, where is he? 


Got a wire for him.” 


‘after one of those glances at Andrews, 


opened it. “Good Lord!” he whispered and passed it over, 
Te read: 
“Plant burned down last night total loss —Macintosh,” 


And speaking of unlicensed, Gil—have you married her— 


Nobody but « Fim Wenden woukd have suid it; no 
the big man whose dark eyes leered suggestively, who was 
fire nov that he had won, Jim ‘had seen the accepting, deciding 
look in Mr. George Fosdick’s eves; that gentleman had listened 
to the summation of each of them without a word. And then 
Jim had added that question, leaning back in his chair with a 
smirk—to go on over backward with a white-faced fu 

top of him, 

t took the combined efforts of two men to separate them. 
George Fosdick, being a sizable chunk of a man himself, grabbed 
Jim by the coat tails; Wally Burns seized Gil. And when the 
two combatants had been calmed, Jim mopping a bloody nose 
and. Gil quite unconscious of a blackening eye, Mr. Fosdick 
spoke. 

his looks like a mighty poor way of going after a con- 
tract.” he announced, and his round, fat face was serious 
“Suppose we have it out right now.” 
“Bim sory,” said Jim from behind a reddening handkerchief. 
“Tshouldn't haye—" 


no one but 


al, dear this tn" going to be ch of honey monn 


T y I turned to Fosdick. 
"This Black-hearted, back Biting a of aman thinks he's 
got me licked. Well, maybe he has, with you, But fire or no 
fire, factory oF no factory, Tl start from nothing and put him 
‘out of business. He knows it—and you can sell his wagons if 
you want to Wally, just to satisfy this 

Hachanaed, ei hi where we were yesterday mor 


Tans oktion thee bed buon, rg copeeany 2th ey 
hefore! ‘To help a lovely, smiling girl into a bright and 
shining new 1903 model—and hear the news of disaster that 
hhad been foretold by the generally smiling face of Wally Burns! 
‘To stand before a minister in a long-anticipated ceremo 
with the vision of smoking, charred. i 

in—blessed G 
‘as she responded in a clear voice—" 
r poorer—" When the time eame for him to say “I do, 


' ;” when they had left the 
church. And—"Good luck, Gil,” with a long, warm kiss, 


TT HES; Sim, after a morning alone with Fostick, summing up 
n their final conference with—“he's unlicensed, Mr. Fosdick. 
And as long as T have anything to do with the A. L. A. M. he'll 
never get a license. We own the Selden patents; no one can 
manufacture automobiles legitimately without a license from 
us.” His big voice rumbled triumphantly. “We formed the 
Association of Licensed Automobile Manufacturers in N 
York this last week. We have contracted (Continue on 
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Prine ata 


{ooeoay cs Meo ~ 


ofS YO HAC Fas 
To Top OF RUNWAY, 
33 fuer wan 


small areas is a" 
reversing the propeller. 
“Tine inability of the pilot to stop his 
plane in emergencies,” Mr. Jenkins said, 
Fh already been the 
both in landing and in dela 
‘The automobile has brakes on the wheels 
and the motor hoat reverses its propeller 
to stop. ‘The airplane, likewise, should 
reverse its propeller to stop. 
“SXyeversing propeller lade is not 
new, but heretotore it hus. been con- 
sidered too dangerous for airplane use 
‘There was the constant fear that the pilot 
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the reversing lever is so geared that it 
eannot be moved while the plane is in the 
air. When the plane strikes the ground 
or the roof of a building, a spring auto- 


" 
bring his plane to rest almost instantane- 


‘ously. A foot pedal re-sets it. 

Jenkins believes his launching and 
stopping inventions will be a great boon 
to speedy transmission of airplane ship- 
ments. 

‘The Jenkins take-off device is merely a 
runway of the roller coaster type. Taking 
advantage of the gravitational accelera- 
which is twenty-two miles an hour 
‘each second, plus the motor acceleration, 
the plane ean attain flying speed 
bby the end of the first second, says the 


‘on the launch 
blocks or other 
loved to hold 


the motor is, 


signal the blocks are released 


and ie starts roaring down the 
runway. It is tilted slightly downward 
by the elevation of d runway 

we the wheel runway; so that at first 


it has a tendency to fly. As the plane 
nears the bottom of the launching runway, 
the tail skid runway gets lower and lower, 
so that the wings have an increasing 
lift angle. A safety flange which has 
hitherto held the wheels against _prema- 
ture flight ends here. ‘The pilot simpl 

holds the control stick at climbing angle 
from the start; the result is that the plane 
flies off the runwa 

speed is atta 
(o climb until the altitude desired. is 
reached. 
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AID in charting the navigable 
‘channels of New York Bay and the 
Hudson and East Rivers, an office 

dictaphone has recently been pressed into 
. As expert sounders sing out the 

‘of the depths shown by their 

‘an operator switches them on to 

lictaphone and their reports become 


& permanent wax record, hike that of 
talking machin 


from which maps of 
re prepared. 


a or weighted cable, carrying 
‘markers to show the length submerged. 


Doctors Vindicate Hair Bob 


‘They now have the assurance from phy: 
cians of the American Medical Associn- 
tion that slashing their locks “probably 
teffect. It probably does 
‘course, or make it grow 
less vigorously or more vigorously, either 
for a short time or permanently. 
rails, Present masculine fad ‘of going 
hatless to expose the hair to sunlight, 
the doctors say, is of doubtful benefit. 


Just a Rainy Day Railroad 


ONLY shen rain is falling do freight 
trains puff from Mount Jewett to 
Smethport, Pa., over a twenty-mile rail- 
road that’ runs through dense woods. 
Some time ago it was found that the loco 
motive sparks caused frequent forest fires; 
and a notice in the passenger schedule 
said, “These trains will operate only on 
rainy days.” Later a gasoline locomotive 
rrestored passenger service. 
Freight trains, however, require steam 
locomotives to haul their heavy weight; 
so freight is shipped on rainy days only. 


Dictaphone in Harbor Records Soundings 


Fireman Dives in Gas Mask 


‘OW firemen, proverbially called upon 

in any kind of emergency, ean be- 
come divers at will and can go to the 
rescue of drowning persons. ‘That the 
standard gas mask used by fire fighters 
in smoke-filled structures makes a first- 
class diving helmet was recently demon- 
strated by Capt. C; HL Virdin of the 

Angeles fire depariment. 

Por twenty minutes Capt. Virdin re- 
tasined under water ina swimming pool 
breathing only the oxygen supplied by 
E'muakt HE declared the wot wholly 
ea gi is 
tirely adequate respirator water 
proof, and the fireman found himself un- 
encumbered by the great weight of ordi- 
nary diving equipment. Tt would have 
been a simple matter for him to find and 
seize a drowning swimmer and bring him 

safely to the surface. 
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Fighting a Gorilla ina Tunnel, 
Man Finds Him Left-Handed 


"THE corilla, unlike 
tive, man, is natu 
When the g 


right hand as an ausiliary to his two feet 
in running, advancing with his left hand 
outstretched. So we are told hy Col. H. 
F. Fean, just returned to London wit 
gorilla specimens obtained in the 
district of the Belgian Congo, Africa, 

In the Kiva bush the gorillas make 
tunnels four feet high. Colonel Fenn had 
just entered one of these when a gorilla, 
‘with mighty left, hand outstretched and 
mouth open, rushed at him, ‘The heast 
was only scven fect away when Colonel 
Fenn fired from the hip and killed him, 


Sleeping Sickness Kills 5,000 


INTHE last ive years mare than 8.000 

people in England and Wales have 
diol cl socaled seeping since, says 
the British Minister of Health. About 
thirty percent of all cases dies the rest 
result in disorders ranging from mental 
ailments to complete paralysis. Research 
tocombat the scourge is urged. 


Seedless Grape Defies Winter 


APABLE of withstanding the rigors of 
New York winters, a new variety of 
yellow, seedless grape. is an 
out of the New 

Tt was bred by 
institution, in codperation with the 
Jocated at 


Windmill Rainbow Car Light 
GBATING spots of colored light 


‘ornament the front of an automol 
to which is attached a new r 
flasher.” It may designate college colors, 
or red, white and blue for patriotic ocea- 
sions; ‘more practically, it may indicate 
bus routes or distinguish physicians’ cars, 
ambulances, police and fire apparatus ane 
mail trucks for traffic right-of-way. 
Moreover, it, makes a safety or parking 
light when placed on the left of the ear. 

Within the device is an ordinary elec- 
tric bulb, as shown below in the illustra. 
tion, Around it revolves a metal shell with 
small circular glass windows of any: de- 
sired colors, ‘Tiny windmill vanes rotate 
the shell when the ear is moving or when 
the wind is blowing strong enough. 
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Metal Mirrors of Flappers in 
Ancient Greece Unearthed 

‘OUNG women of three thousand 

Years ago enjoyed admiring them 

rs no less than mod- 

is indicated by 

¥ ‘Greece, by 

TS "Beluh Archocogedl Repetition 

ng into tombs of the Mycenaean 

(nearly thousand yearsbefore the 

{t Greek philosophers 


the archaeologists came upon several 
hand mirrors, one wit 

‘Since silvered glass was unknown then, 
the mirrors were made of sheets of pole 


ished metal. Even before these were in- 
ented, ancient damsel sed mitre of 

lished stone, dipping them in water so 
That the thin fl of liquid would serve 
asa reflecting surface. 


“Mechanical Ears”Beat Man's 


‘0 DELICATE are the ‘mechanical 
cents” perfected by scientists to de- 
tect sound waves in the air, that a gun 


fired on the east coast of England was 
“heard at Birmingham U: 
more than 135. miles away 


was not heard 


Movies Made More Natural 


AL motion picture effects are 
ned for & new camera, whoe 


xy show re 
near and far planes of 

see when you 
hhead sideways, adding to the 
‘of depts 


JE, YOU live in am apart 
your neighbors will aj 
remarkable midget cone 
tured below, used late at 
Although its tone qu 
admirable, it gives 
radio program that will not annoy woul 
bbe sleepers. ‘The all-night radio fan can 
pursue his hobby unmolested when he 
tuses the new instrum also recon 

mended for a sick roo re its quiet 
ness is soothing to the listener's nerves. 
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Lawn Mower of Razor Blades 


"HEN F. M. Durkee, of Brookline, 

Mann 
unfitted him’ temporarily for pushing a 
liven mower, he built unique electric 
ones Tecmun chaner bee she 
handle, and the wheels came from a toy 
cart. Brass disks edged with razor blades 
for cutters were driven by bicycle hub 
sprockets under the power of a small 
electric motor. 

‘So successful was the machine that he 


shown at the left of the original. It is 
said to cut grass quicl i uniformly 
at less than the cost of running an electric 
flatiron. ‘The long cord plugs directly into 
the nearest socket of house or garage. 
Five four-bladed cutters make a swath 
seventeen inches wide, 


er game, operated wit 
levers, simulate 


persons ‘play 
the acti 


able or kicking foot of some player so that 
‘action is assured. 


is clothed in 

inted grass 
ph Tithe ack 
ground pictures a grandstand filled 
rooters. The game is designed for 
‘and amusement parks, 


Nation's Gas from One Plant 


XSTRUCTION wil on bein 
reported, on a vast projet to supply 
the whole of German aie 
tions aod factory aero ange 
freat generating station Tocated in the 
foal fields near 


‘German cities 
at present are supplied by local gas plants 
to which coal of coke is hauled by rail 
For the new scheme it is contended that 


transportation of gas through long pipes is 
cheaper than rail transportation of the 
original fuel. 

Germany will be covered with a vast 


network of pipe lines radiating from the 
central generator at Esset 


Electric Baths for Noses 


NEW way of treating colds by 
lying electri 
interior of the nose was recently advocated 
by Dr. H. Bordier, of 
‘Metal plates are applied at each side of 
the nose and the electric current is sent 
between them so that the inner mes 
Ibranes of the nose, not the skin, receive 
most of the heat that is produced. Dr. 
Bontier reports, numerous remarkable 
successes from a few minutes of sucl 
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Man Evolved from Dust, 
Not Apes, Chemist Hints 


JERHAPS man evolved, not, from 
ionkeys—but. from rocks or literal 
dust”! That the “spark of life,” 

Jong thought to distinguish living crea 

tures from inanimate objects, may be 

gnly w myth i the muggestion of Dr. J. C. 

Drummond, University of London. 

Life processes and the chemical reac- 

tion of nonliving matter, he recently 

told the American Chemical Society, are 
strikingly alike; many experts are com- 
tmencing to believe that other hypotheses 
tare wrong and that there is no real ga 
between the two, ‘This adds new interest 
to the “ 


t jrus far simpler and 
lower than bacteria, whose unconfirmed 
discovery Dr. B. M. Duggar of the U. S. 
Department of Agriculture announced 
not long ago. 

Air, of oxygen, is not necessary for all 
life, another Dr. W. Mansfield 
Claek of the U. 8. Public Health Service, 
told the society of chemists. Though 
human being ean exist only three minutes 
tn the abwence of oxygen, some bacteria 
‘ean thrive without it. 


“Gasoline” Made from Coal 


HEAP motor fuel from coal, a possi- 
bility only recently recognized here 
and abroad, is said to be produced by a 
new British invention. In this process, 
discovered largely through the researches, 
‘of a London woman, coal is distilled to 
produce a crude oil that can be refined 
Into a gasoline substitute. ‘The illus 
tration above shows the experimental ap- 
paratus. which is used for refining the 
Crude oil that is the first product of the 
new ‘Tn ‘commercial use the 
manufacturing outfit would be two hun- 
dred times larger. Powdered coal would 
be an important by-product; its sale for 
use in generating electricity would help 
lower the cost of making coal gasoline. 


Seasickness Laid to Plain Fear 


ROM the Battle Creek Sanitarium in 

Michigan comes the statement of 
Dr. W. N. Boldyreff, physiologist, that 
fear, more than the pitching of a vessel, 
causes seasickness. Fear disturbs the 
digestive juices, with resulting turmoil. 
‘The power of suggestion in overcoming 
fright, he declares, is a better remedy 
‘than all the drugs you can carry. 


A Mail Box for Motorists 


NYE 308 ever stopped your car at 
a street corner and wished there 


‘out getting out? “For Motorists Only 
is a new mail box that is being tried at 
Oakland, Calif. in response to a sugges- 
tion from postal headquarters at Wash- 
ington. Users of the novel mailing device 
can draw up alongside it in their cars, 
‘open the slot by a convenient handle, 
‘and deposit their letters without leaving. 
the machine. The new scheme eliminates 
parking congestion near the post office. 


Surgical Chisel 
Driven by Air 


UTTING a human 

being’s bones is 
the latest use discov- 
small com- 
hammer 


its 


tiveness, howevel 
sgives. the surgeon 
valuable tool for rapid 
cutting during an 
gperation. Dr; Horace C. Pitkin, at the 
Massachusetts General Hospital, adapted 
the device. He solved the difficulty. of 
getting pure compresid air by passing 
the supply through an alcohol fiter. 


Second Highest Dam Planned 


LANS are under way to dam the 
iver, in Oregon, with a 


Los Angeles, now building, this will be 
the highest in the world. At present the 


‘$51-foot Arrowrock in Idaho holds 
the mark. 
Microbes Produce Copper 


VEN microbes can aid in the pro- 
duction of copper. Not long ago the 
Geological Survey was mystifed by the 
fiscovery of si mgy masses of pure 
Tn a bog near Cooke, Montana. 
Considerable copper ore exists near by; 
investigation revealed that some of this 
core, dissolved to reappear in the bog, had 
been precipitated as pore metal by the 
organisms. quantities were too 
Sip tecitasantalvonn 


Full Novels on Phonograph 
Produced by New Process 


to yore Tal length nove, if you 
to you—a full length novel, if you 
‘wish, Or it can give you an entire 
gressional debate, An English radio con- 
erm announces ius pl. Round, one 
its engineers, has developed a 
to record a whole novel on six double: 
facade twelveinch phonograph record 
Each’ record “reads” to you for forty 
minutes, at normal speed. They are of 
greatest benefit to blind persons. Like 
these new English records are those i 
vented not long ago by ‘Thomas Al 
Edison, and deseribed at the time in 
Porwx.ar Screxce Moxtaix. They, too, 
play for forty minutes. 


Solid Tires May Blow Out 


LOWOUTS can occur even in Tce] 
ires, for heat generated by. 

‘may melt the rubber, forming a gas with 
in that would explode. 


Ship Made with Two Tools 
POCKETKNIFE i 


irty-seven sails are of wood, shaved 
to a thickness of an eighth of an 
1. The task took a year, 


Wire Stretcher Saves Fence 
GGING fence wire 


stretching tool. Its powerful jaws gri 
and pull together the offending lines 
hain holds the tool set while a splice is 
made. Any sort of wire, plain, barbed, 
or rors, i cal 
teeth, the jaws 
‘Thus’ old. wires ea be 
longing their use for years, 
stretcher is easily carried to the place 
where the slack is, and there used to 
take it up. 
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Time Clock Held on Sound; 
Speed, 1,100 Feet a Second 


R.the fiat tine, physicists have 
[ suceeded in measuring 
tie ocd of ued eaexta gee 
incidentally, have discovered sur- 
Psing new facts about sounds that are 
ir beyond the range of human ears. By 

i electrical apparatus called a “sonic 
terferometer.” Dr. John C. Hubbard 


and Alfred L, Loomis, in the latter's lab- 
oratory at ‘Tuxedo Park, N. Y.. have 


measured the action of waves which 
Ihrate from 200,000 to 400,000 times. a 
second and are from one eighth to five 
sixteenths of an inch long in liquid. Our 
‘ears cannot hear sounds which vibrate 
faster than about. 29,000 a second. ‘The 
vibrations of middle’C on the piano are 
only 236 times a second, and the result 
ing sound waves are about four feet long. 
Sound travels through pure water at a 
temperature of sixty degrees F. at 4,850 
feet a second. If the water contains one 
half of one percent of salt the speed i 
creases to 5,030 fect a second. A similar 
increase results when the temperature of 
i to seventy-seven de- 
srees. ‘The speed of sound in the air is 
‘about 1,100 feet a second. 


Ocean Undercurrents Filmed 


\CEAN currents far below the waves 
are studi de- 


with @ new de 
idrachefore the French Acad~ 
, Their direction and speed 
are Bice charted upon a photo 
‘graphic flr fixed to-a revolving devin. 


“Foot Fins” Help Swimmer 


FPUPCRE asiranta for Channel-awim- 
‘ng honors, may, benefit by” these 
novel "foot fins,” said to make progress 
through the water easier and faster. They 
are fastened to the shoes as shown in the 
illustration. When the swimmer draws 
up, his legs in the first movement of the 
swimming stroke, the odd fins close and 
offer litthe resistance in_ passing through 
the water; but as he kicks to propel him- 
self they open and double the effective- 
ness of the stroke, 


Way 
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Rest for Overworked Tongue 


TT HERE'S no neal to lick envelopes 
when you have this handy new tool 
that does the job for you. It contains a 
reservoir of water, filled by removal of a 
rubber plug. Through an easily regulated 
valve, exactly the right amount of mois 
ture is sal to each a grooved retal rl. 
Jer that applics it tothe envelopes, Since 

the working parts are of met 

not easily clogged or “gummed up” as 
are felt oF fal 
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The Flameless Fire of Rust 
Causes Losses of Billions 


‘EWnetalalloys,protective coatings 
N ‘of special metals, and base metalsof 
extraordinary purity are chemists’ 
tattle againat rust. 
Electroplated coatings of cadmium or 
xxinc—or, where fine appearance is de- 
manded, nickel or chromium—will pro- 
tect metal eables and household silver- 
ware alike. according to R. M. Burns of 
the American Bell "Telephone Labora- 
tories, “Aluminum has been successfully 
tested by the U, S. Bureau of Standards to 
coat the duraluiin alloy framework of ai 


planes. It is sprayed on by a new process, 
If skyscrapers had gold skeletons and 
we ran gold locomotives on golden rail 


we would have no rust problem—for thi 
etal does nat rust. Meanwhile 

spend more money for paint to keep things 
from rusting than 1s coat ted to all 
institutions of scientifie research and of 
igher learning combined. Billions of 
ms of steel in buildings and machines 
are consumed by the flameless fire of rust. 


Dangling Straps Warn Motorists of Trains 


HANGING eather straps form, « 
novel railroad crossing warning 
to motodiata where they have recently 


Hie armen ergeee 
where the tracks cross the row, 
the new markers dangle to, flick each 
passing car and call its driver's attention 
to the need for reduced speed. ‘The flex- 
ible straps offer no real obstruction, The 
ious device is said to be marvelously 
fective; few disregard its message, of 
caution, which is effective both by day 
and by night. Additional advantages are 
that the warning is inexpensive to con- 
struct and costs virtually nothing for 
maintenance and absolutely nothing for 
its operation, 


Hope Dashed for Gold in Sea 


IW the possibility of | gold 
Nile ots gee hae eee eae 

gated by Dr. Fritz Haber, German chem- 
Sic sid epstation: “Even more ve: 
‘mote than hitherto believed is the chance 
of doing it on a successful commercial 
scale, he concludes. Five thousand analy- 
ses of sea water show that while it con- 
tains gold—from one to a thousand ten- 


thousandths of a grain to a ton of water— 
the quantity is far too stall to make ex- 
traction pay. 

‘Older estimates placed the amount. of 
ld at Dr. Haber's largest figure. "This 
finds correct only near Newfoundland, 

Tn the South Atlantic the average amount. 
‘of the metal salts dissolved in sea water 
is a thousand times less, 


A Correction 


[NOUR October number in the report 

the conversation between Com- 
mander Byrd and Mr. Roy Guia, it 
‘was stated that an enlisted man in the 
Army, Navy or Marine Corps is not per- 
titted to plot an airplane, “This was an 
‘error, for, as a matter of fact, in all three 
branches of the Government service en 
listed men who show aptitude for the 
work are trained as pilots and permitted 
to fly-—Tix: Evrron. 


2,000,000 Lepers in the World 


'HE world has 2,000,000 lepers today, 
"Titconing ta Willase 3, Say, cee? 
tary in Australia for the Mission to 
Lepers. One-fourth of them are in China, 
India has nearly as many. 
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a Man’s Creative Genius 


‘A Home Hair Clipper 
‘Any light socket operates thi Ute ma: 
Chine "that saves visits 0 the barber 


Khe hitting the object jut where the ballets would ince iti directed by. 
(Gunbarrel it a shown above being tented at the Toronto, Canada, barra 


| NewGolfing Machine 


Babies Rocked by Electricity 
‘A.Chicago man lavented this device for tired 
‘mothers. When the switch fx turned a small 
tlectric motor, attached. tothe rear aale 
‘ofthe carriage," gently mover the springs 


few Bicycle Boat Bicrce pedals and an entra 
Bi rocket tured wth he hand 
sat pm oat He wert ne 
‘Ercan, i Show ia Central Parks New York Chg, A 
ny tecing wheel operates the nan eras rade 


Blast Precools Fruit Cars When <a is tet ws 
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Meets Vew Problems 


oakeane ‘or wardrobe 
trum ying fat, itis 
Iie bed.” Poe portage, 


with the eraft ls put 
ie ln your vent pocket 


Motor Paints Road Twenty miley an hou ie 
‘machine, mounted on « motoreycie tide car chamn, 
Dainta road marks. ‘Two metal dake gage the mark 
(End keep it even. J. ©, Callin and. Arvenenny of 


Shocking by Foot Houston, Texas, invented the high-speed painter 


| 


Sceeat® ky sare er) 
cine the deve shah 

Sed catting oF te ‘Made from Sawdust A fity-cent lend 
Scow‘of the acer vo G88 Ts e dust ot ovat ond 
{hat the mute now 1s $2:50 worth of foe! make gan in the plant shows ee fet 
sly tro snd shall 2 months couking and ‘heating in a ation, Waste 
feet wide, The chemi sutemnobile cmp of twenty howe. Beuatnt sad uvben, 


F 


‘hed te the brick oven for an hour produces the gat 


POPULAR SCIENCE MONTHLY 


Express Lanes for Motoring 


SMALL community between Los 

Angeles and Long Beach, Calif 

recently conducted “an experiment to 
speed tip through automobile traffic 

of highway was widened to 

sixty fe divided into tree traffic 
. In letters seven feet high and 


feet high speed regula- 
tions were painted on the road, 
‘The middle lane, for express in both 
ied. speed of thirty-fiv 
miles an hour or more, In one-direction 
side Tanes, for local traffic aud parking, 
the speed limit was twenty miles an hour 
Although the plan proved popular, the 
State Motor Vehicle Department stopped 
it because of a technical conflict with the 
state law; but it may eventually be gen- 
erally legalized and adopted, 


| KNOW YOUR CAR 


[ES cx coo tocar how 
to haitlle car on dry roads, 
‘Any competent instructor can | 
teach your But handling a car 
wien the roads are wet and slip- 
Lex 4 brings you face to face 
with a whole new set of prob- 
Tem, "The worst ofthese is that 
of skiing ye 
Teoper way to 
car out of a bad skid depends on 
the type of akid and your success 
is determined by the quickness 
sd accaracy with ‘which, you 
apply the remedy. 
peieaned Livers deve 
front-wheel skid most, because 
whee ‘it starts: ee ‘is almost 
\ing you can do except hope 
for the best. A front-wheel skid 
‘usually comes when you turn the 
wheels suddenly at a sharp corner 
| tind the car instead of turning 
| fics rug ahead, Avoud this 
ta 
if 


the back wheels skid, take 
your foot off the brake and steer 
in the direction toward which 
the back wheels are ling, You 
‘ean usually stop if you 
set. quickly. Remember that 
medium-soft tires are not so 
likely to skid as tires pumped to 


‘maximum pressure, 


a 


Home Heated by Sawdust 
COLL, his may be saved by 8 
device which makes practicable 
the use of sawdust as fuel, according 
to the producer, a Portland, Ore., 
‘The sawdust is poured into the 
tall metal ean, the outlet of which 
is against the opening into the fire 
box, as shown at the right. ‘The 
natural draft into the fire box 
draws the fuel into the furnace. A 
lever controls the outlet of the saw- 
dust container, making it larger or 
smaller and s0 varying the supply. 


Crusoe’s Isle an Eden 


OBINSON CRUSOE was more 

to be envied than pitied, ac- 
cording to Dr. Waldo L. Sehraitt, 
of the Smithsonian Tastitution, 
Washington, D.C. In a recent 
survey of Juan Fernandes Island, 
on which Alexander Selkirk, the 
reputed original of Robinson, lived 
over four years, he found the island 
one of the most fruitful spots in 
South America, and ssid: 

“Every imaginable plant scems 
to grow there. One Frenchman 
‘was shipwrecked on the island forty 
years ago. He likes it so much he 
‘refuses to leave.” 
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Horse-Racing Odds Figured 
by Mechanical Bookmaker 


ZATORS that record all bets, 
© the odds and apportion 
have been put in use at the 


here horse racing and speculating on the 
ts is legal, aa it is in some states in 


feriamutuel machines in use in Canada, 
‘entueky, Maryland and elsewhere. ‘The 
mis the money each better 


computes the odds, ac- 
to the bets, 
determining how much 
is due the winners, 


Some Power! 

IGHTY billion kil- 

‘owatt hours of 
electricity will be the 
total used in the United. 
States during 1927, ac- 
cording to Department 
of the Interior esti- 
mates based on the 


mt output and ‘on 
Re for last year. 
his tremendous total 


of electric energy, prop- 
‘erly applied, would 
sullicient to hoist a 
fair-sized mountain 
(one cubie mile of gran- 
ite or basalt) a mile 
into the air! 


warm- 
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If the Sun Should Blow Up 
We'd Live Only 138 Hours 


GHOULD the sum bow. up, some day 
‘you would have exactly 138 hours to 
live. By the end of that time the buruing 
‘gases would reach the earth and all life 
‘would be annihilated, accordi wT 
Elvey of the Northwestern 

A study of the stars, at 
Observatory, let him to this conlusion 

tars do explode, he points outs the la 
such celestial catastrophe occurred whe 
Nova Acquilac was seen to blow up. in a 
flush of light last August. ‘There is no 
reason, he says, why the sun should not 
do the same at some future date, 


Tenting on an Iceberg 


S WINTER'S chill draws 
nearer, would you swap 
your comfortable home for 
welling on an iceberg? ‘That is 
what John B, Simpson, British 
tist, has just done, With 


My purpose,” $ 
“is togather material fora book 
on the ice fields, T expect to be 
very comfortable on some drift- 
ing iocberg. 1 shall erect a fur- 
Tined tent, ane. warm it wi 


ein acd 
would keep 


New Gliding Effect on Piano 

USICAL effects hitherto 

with the f 
remarkable new keyboard recently dem- 
onstrated to musicians at San Francisco. 
With this innovation, you can run your 
finger up or down the scale steil 
rapid acento every Back ad white 
note on the keyboard—producing what 
musicians call a chromatic glissando, or 
full-scale glide. 

Since the black keys are elevated above 
the white on a standard keyboard, only 
the sset, extraordinary performers ean 

the new 


rollers. Ni 
of sound are 0 
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Priest Makes Safety Devices 


de. 

1e occupation of 

the Rev. Father Joseph Szuchy, Catholi 
jest of Perth Amboy, N. J. 


1 not_money gain 
iit end nooseaned 
practical benevolence seventeen years 
6p, whan be rad of trai, wre at 

iridgeport, Conn., caused by faulty 
safety devices, and realized the need of 
improvements. 


[ hoat ever to ply the 
the 683-foot Carl D. Bi 
recently unloaded at Buflington Harbor, 


reat 


Ind., what is said to be the biggest cargo 
‘ever carried by a vessel of her class, With, 
her own automatic electrical machinery, 
the million-dollar vensel discharged a 
15,000-ton load of limestone at the rate 


na second! 
n the veseel’s tremendous crane 
has been swung into the required posie 
tion its endless series of automatic care 
fiers pours a constal of rock 
onto the sto 

ls more t 


required to shovel 
the cargo. 


How Much Do You Know of 
the World You Live In? 


TTEST, your knowledge, with 
these new questions, chosen 
from hundreds readers have sent 
in, Correct answers are on pase 
143. 
How do we know that great 
lakes once existed inthe 
North American deserts? 
- What is the largest lake in 
the world ™™ 
Where is 
ground ice 
Where do fishermen 
suade fish to jump Into 
boats? 
. What city is famous for 
quava jelly? 
. Whar is the lightest wood 
in the world? 
. What European country ts 
partly below sea level? 
What is a baobab tree? 
What is the oldest city in 
the world? 
|. Where are many ancient 
cities now ‘buried by desert 
Where was the most vio- 
lent volcanic eruption? 
What is the driest spot in 
the United States? 
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Tew Paes a Acre Progress 


“The fire Ma truck 


airplanes, 
factories report twice ay many 
ders for planes as they h ‘chance 
of filling in the near ‘many 
other localities the situation is the same. 
A single onter for fifty airplanes reached 
‘a Kansas City concern from a New York 
ho expects to sell them 


ng, Mich., manufacturer has 


‘enough orders to keep his plant working 
Detroit, 


at capacity for six months, 
factories a 

airplanes this year, says it could sell 
5000 if it could make them. Many are 
purchased by individuals or groups for 
pleasure, instruction, mapping and aerial 
photography. 


Students in Flying Record 

\URING last summer, 262 ensigns 

of the Annapolis graduating class 

of 1927 flew a total of 30,302 miles in per- 
‘according ‘to. reports. just 

made public by the Navy Department. 
"The flights were unmarred by 
cidents of 


. and training in aerial 
gunnery, navigation and radio, 


New Air Endurance Mark Set 


[XA Junkers all-metal monoplane, we 
German, pilots, Johann Ristce and 
Corneius Edenrd: recently esta 

world’s record for endurance fight, 
Staying in the air for fifty-two hours and 
eleven minutes, the two airmen beat the 
mark of fifty-one hours set not long ago 
by Clarence D. Chamberlin and Bert 


Acosta in @ test of the Bellanca plane 
that later carried Chamberlin from New 
Nork to Germany. ‘The German air 
hope to fly their monoplane across ti 
Atlantic in the reverse direction; storn 
defeated their first attempt. 


Air Explosion Peril Reduced 


LECTRIC wires that can't cause 
dangerous sparks if they break will 
reduce the hazard of explosions “on 
Batain’s ew superaiabip which wil 
carry one hundred passengers and’ a 
crew of fity' men, Pg 
For electric lights, newly 


which carries the current, breaks, will 
confine the sparks. 


Explosive hydrogen gas, used abroad 
to inflate gas bags, makes the extraor- 
ry precautions necessary. In the 
‘ited States, noninflammable helium 
as is used. 


Red Lights to Warn Flyers 


UST as red Janterns warn motorists of 

dangerous obstructions, danger signals 

Will be used to mark radio towers, Hage 

and other menaces that mig 

bring an airman to gre: "The Army Ai 
‘orps, the Bureau 

the Department of Com 


approved a standard 


Flyer Safe in Four-Mile Fall 


WEEN his parachute failed to ope 
Jean Van Leare recently fell h 

ce. Only 
‘ground, by 


some unexplained mirack 
snapped open and land 
gently in a tree, Foresters found him 
and revived him. “Tam ast 

find myself alive,” the avintor 
was unhurt, and able to tell how he had 
lost control of his plane and had been 
forced to jump. Instead of being dashed 
to pieces on the ground, as he expected, 
he suffered only a slight rush of blood to 

head from the dizay plunge. 


fight aginst 
death recently beore he Baaly landed it on a mara deat Flashing. Ll. The cet, bt hy MUP. 
aces of Union City, NJ, hans 19 foot tame, covered with eel teted en, contig 
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Mid-Ocean Plane Stations—Aviator Delivers 
Packages by Parachute—Flyers in Radio Chat 


EW methods of launching planes 
from warships, say American 
naval experts, place us five 


‘of any other nation 
1 the matter of equipping fighting ships 
with aircraft. 

Four foreign nations, according to re- 
cent reports, have formally offered to 
exchange some of their own secrets of 
warship design for the jealously guarded 
plans of the U. 8, Navy's new revolving 
catapult, a plane-launching device. Their 
offers have been declined. 


Air Express Cuts Mail Rates 


ICH lower than air mail rates for 

packages are the scheduled charges 
for the new air express service inaugurated 
by an express co Between New 
York and San Francisco, the rate is $2.00 


pound, with maximum. package 
weight of 200 pounds, For shorter dis- 
tances the eharge is less. 


the cities linked hy t 


valuable articles are refused. 


Two Planes Talk 

by Radio in Flight 
ADIO  conversati 
between we 

planes has been succes: 


‘and a telephone 
vin radio from 

to a guest in a Chicago 
hotel. The tests showed 
the possibilities of lin 
radio telephone messages 
from planes with the land 
wire telephone systems. 


Volume of Air Mail Leaps 


REAT success has attended operation 

‘of twelve contract air mail routes 
that span this country, according to fig- 
tures Just_made public by Postmaster 
General New. ‘Together, they have re- 
‘cently carried more than 50,000 pounds of 
mail a month. During the last month 
recorded, ten routes carried more than 
1000 pounds apiece as compared with 
nly 1283 pounds handled in one month 
by all seven air muil routes operating 
from Le Bourget Field, near Paris. 

By next January, the Department of 
Commerce announces, the air mail will 
have been extended to serve 184 cities 
total population of 24,000,000. As 
aan aid to aviators, black-and-white and 


he only 1 
hat developed 
tthe 
detail by Paul E, Garber of the museum. 
Exhibits of man’s first attempts to fly, 
‘sich as the imitation bird of Archytas 
made more than two thousand years ago; 
the wing-flapping machine of Leonardo 
Da Vinci, early European artist and phil- 
uthal’s first gliders, 
sas the Wilt. roth es sees 
ful plane, are interspersed with the latest 
triumphs of aeronautical e 
The NC4, first American plane to 
cross the Atlantic, and the Berliner heli- 
‘copter. representing. the present develop- 
‘ment of vertical i 


U.S. Takes All Helium Output 


LL the helium that a new plant at 
Dexter, Kansas, can turn out has 
been contracted for by the Federal Gov- 
emment. At Fort Worth, Texas, another 
plant for some time has been extracting 
the safe, noninflammable gas for dirigibles 
from natural gas. 
‘More than 100,000,000 cubic yards of 
helium—enough to fill innumerable air 
is available in the United States’ 
developed resources, according to 
Dr. Hugo Eckner, Zeppelin expert. Cane 
ada has the only other possible supply in 
the world yet discovered. 


Upside Down Flying Record 


FLYING upside down for ten minutes 
and fifty-eight seconds, a German 
iator named Fisler recently established 
a record at the Zurich, Switzerland, flying 
field. Official witnesses checked the amaz- 
ing performance. Fisler landed soon af- 
ter, apparently free from dizziness. 
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One Wheel Rules Power of 80,000 Horses 


ip is the control wheel that 
Starts and stops power greater 
than that of 80,000 horses pull- 


ing together. | ‘Through this 
valve flows the steam for one of 
the gigantic 
bines at the 


jew York Ediso 
The power cont 
Id be sufficient to ru 
the motor cars that could be 
packed in neat rows in twenty 
city blocks. The comparative 
size of the mechanic working on 
it gives some idea of the unusual 
rasions of the valve, which 
is the largest of its type in the 
work 
‘Thousands of factories are 
enabled by this turbine’s elec- 
power to produce all sorts 
of commodities for the needs 
pleasures of hurna 


transportation 
Homes also, 


The work's largest hand-operated. steam 
valve, ina New Work Edivon Company plant, 
Wconerlled by = device lke a ships wheel 


Electric Landslide Alarms 
po 

Association, the fight of his life. He 

claims it is the largest game fish ever 

taken with hook and line. ‘The recont 

catch occurred when Capt. McDonald 

was fishing off the coast of Missis 

and the 

hauled him 


appears likely, a wire fence ix to 
erected and connected in an electric ci 
ccuit with the block signal system, If a 
he electric 
ner signals 
oad. In its first 
worked perfectly. 


Gasoline Engine for Freight 


claimed f 
gasoline locomotive recently 
red at Cleveland, O, Tt is said to 
empty freight cars, or twelve 
ded ones, eighteen miles in an hour, 

two gallons of gasoline in this 
Several of the twenty-tor 
cylinder engines are now in use in one 
railroad’s New York yards, and two 
larger ones are ordered and under con- 
struction, 


Suffocating Goldfish Saved 


ARTIFICIAL respiration, often wed 
to revive human vietimsof drowning, 
asphyxiation or electric shock, has just 
saved the life of a goldfish! When Mi 
Robert Bieling, of Schenectady, N.Y 
returned to her home one evening not 
Jong ago, she found one of her goldfish 
lying on the floor, apparently dead. 
Holding the tiny pet under water with 
she grasped it with the other 
the gills and applied inter- 
Inittent relief pressure. After five min- 
utes of this treatment the fish showed 
signs of life, itis said, and at the end of 
twenty minutes’ time it was swimming 
and cavorting. normally. 
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“Plane” for Baby Aviators 
OW any would Id ayiator can 
hav 

wagon with wings that “taxi 
the ground, propeller whirling. L 
plane, it is steered with the feet. 
‘k and forth drives 


ch 


hicle by a ratchet gear and sprocket 
chain connected to the single buck 
wheel, A Montana man invented it, 


Biggest Telescope Too Big 


WHEN astronomers built the largest 
telescope in the world, at the 
it Wilson Observatory in C 

than necessary, 
W, Hitebey, who 


cries show that a forty-foot 


ne would have been enough, ‘The 
shorter telescope, he says, would be 
equally effective. ‘This would ‘not alter 
the size of the Inige mirror that takes the 
place of a 


Another important. discovery by Prof. 
Ritchey is that these mirrors may. be 
built of several separate pieces of lass 
instead of one huge picce. He has already 
made them sixty inches in diameter, and 
says one of thirty feet is posible! The 
larger the mirror, the more powerful 
is the telescope, and when the two new 
discoveries are put to tise We may pect 
into space with stronger vision, 


“MechanicalMan"Gets Angry 


LMOST human | is an amacin 

“mechanical man” that plays chess, 
ithe invention of Leonardo. ‘Torres 
Quevoro, of Madrid, Spain. ‘The lifelike 
machine an even detect an adversary 
cheating, and if this occurs, stops 
running entirely, as if disgusted at finde 
ng cron eo getlenen. 

fot a full game of chess is played by 
the automaton, the noted Spanth matho- 
tmatician recently told the French Acad- 
emy of Sciences; but it, works perfectly 
‘with half the usual number of chess meu 
on the board, and responds automatically 
tothe plays made by its human opponent. 


Your Inquiries Answered 
AMES and addresses of manufac- 


turers of products described in 
Porcran Screxce Moxtittx will be sent 
to readers on request, if stamped, self- 


addressed envelope ‘is inclosed.”In- 
quiries should be addressed to Informa- 
tion Department, Porvtan  Sctexce, 
Moxtuix, 250-4th Avenue, New York. 
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parcel of convenient size 
1g oF storing unfolds this in- 
comfortable new collapsible 
ur metal rods 


geni 
chair. 


Its 


‘Light in Weight, the portable 
Weal fnread wheter meted sad 
in a jifly. 


No Peril of World Starving 


‘AN uses only one two-hundredth of 

the earth's total yearly food sup- 
according to a recent estimate by Dr. 
of the Boyce Thompson 
lant Research, All other 
IL, taken togeth 


ity of word faring sem remste 
Should some eatast blight + 
‘world’s entire crops, chemists would turn 
to the manufacture of synthetic food; 
the only reson they are not making 

it today, according to the head 
Northwestern University’s chemise 
try department, is that vegetable 
{ood is far cheaper than any a chem 

ist could make, When food is scarce 
enough, consequently high- 


and 


priced, we may have “laboratory- 
made" 


instead of “home-made” ap- 
the German 


to secure nitrogen for fertilizer from 
the air has assured adequate agricul- 
tural food production, 


Snake Myths Spiked 


“PLANT repellents” of snakes are 

‘a myth, says the Biological Sur- 

No North American plants 

pents by virtue of odor 

‘The belief that 

‘ill not cross a horsehair 
scouted. 


Milk Sold by the Chunk 
‘N SIBERIA’S frigid climate people 
buy. milk solidified and, for conven: 
ience, let it freeze around a stick that 
‘serves as a handle to carry it. “Don't 
break the milk,” parents of Irkutsk a 
children; but broken milk is ea: 
ier to pick up than spilt milk. ‘The milk- 
‘man leaves one or two chunks daily at 
the home of a customer. 


drive away 
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Removing the Dust from Industry 


those 


ndustries,”” 


“Ds 
quantities—such, 


for instance, as Use grinding and 
pulverizing of minerals and the 
making of such pulverized min- 
crals into commodities —are said 
to be made over by 

tem of air purifying that 
moves the objectionable parti- 
cles before they damage the 
workers’ health or escape into 
the outside air to trouble near- 
by residents, ‘Special apparatus 
circulates the “dust-laden air 
through filters that remove the 
fine powder and return the air 
fresh and pure. 

‘At a Birmingham rock 
arinding mill the new sistem 
made it possible, probably for 
the first te in history, to place 

ors and even their 
delicate electric controls in the 
same room with the grinders 


which are the source of the dust 


escape of qu 
‘dust into the outside air, 


Sun Just Starting 


OR a hundred ai 
ion years the 
ve to supply 

harles 3 
astronomer. He bases 


‘ulations on 

truc- 

‘This refutes the old idea that the 
sun would by 


In, this rock-erinding plant tubular pipes draw dust- 


ir up trom the grinders at the base into 
‘ove, which keep the dust and return the le pure 


A Paint Gun on a Pole 


PAINT jun on a pole is the latest 
arrangement to apply & protective 
covering at high speed to f 
ships, high walls or ceilings that-are hard 
to reach with ontinary equip By 
compressed air, controlled through a. ha 
dle atthe base of the pole, the p 
sprayed on in a jiffy, as shown in t 
tration at the left, with the greatest eco 
omy of time. 


Cats and Dogs Color Blind 
ATS 


1 gray world. So do dogs, 
Alll are color blind, 
of Nebraska 


‘when gray signals of equal strength were 
substituted, the animals behaved in the 


70,000 Homemade Movies 


OW 70,000 amateur photographers 
in America are making their own 
movies, according to, a recent estimat 
How the homemade films rival the pop 
larity of the old family albums of photo- 
graphs is shown by the fact that fifteen 
hundred amateurs are enrolled ina New 


York City cinema league that pul 
‘a magazine. Twelve thousand read 

In New Haven, Conn., amateurs filmed 
Fielding’s “Tom Jones.” A group in Or- 


lange, N. J., tackled a full scenario. From 
such ‘work by amateurs new ideals of ar- 
tistic photography may develop, 
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Pictures from the 


World’s Scrapbook 
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ife-Savi ‘The Schermuly 
Life-Saving Rocket Tm S:herm uty 
with which Beitah merchant shipy have. bees 
‘Saulpped, a here being tested ‘by Members of 
Parliament, one of whom, A.'G. Ammon, 


" sberg. The U.S Cutter Modoc, om patel duty, 
Ship Flirts with Tceberg Toit scr eflabern cod ths etre 
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Vou Aviation Questions ~ 


What Will My Plane Cost Me?—Why Can't Flyers 
Land in Fog?— Why Don’t Tail Skids Drag in Taking 
Off?—These and Many Other Queries Answered 


Privat fying craft may be bought from 
.000 up, starting at about the price of a 
food automotie 


What do airmen mean when they 


. 
Saas ie soa ; 
ptepopieet ~—aN 
‘the cont of © good car = an ¢ 


HY do. most airplanes 
‘have “tail. skids,” ine 
stead of wheels, at the 

back—and why don’t these drag 

and cause trouble? 

Tn landing, the, tail skid 
acts both asa shock absorber 
anda brake, Tt takes up some 
of the jolt and helps drag t 
raft to a quick stop. Many 
{ail skids have adjustable 
hooks that dig into the grout 
anid exert a strong braking foree, 
begins to take-olf, howev 
nediately goes into the air and 
does not drag. 


Why can’t a plane come down in a fog? 

TRPLANES must. land. while’ fying 

at fifty to a hundred miles an hour. 

At this velocity it would be almost 

certainly fatal to graze an invisible earth, 
perhaps covered with trees and rocks, 


Could a land plane, Salting into the sea, 


take off 

damaged? 
O. Its wings dragging in the water, a 
and plane could not gather enough 

speed to fly and would speedily sink. 


igain if the motors were wn- 
What i an airplane's “eruising radiue"? 

‘The total distance in miles an airplane 
can line supply. Unavoid- 
‘le from its course make the 
straight-line mileage a plane can safely 
‘attempt less than its cruising radius. 


How are airplane height records meas- 
ured? sili 
By reduced air pressure, as recorded by 


How far has longatistance flying ade 
anced in teenty-four years? 

‘The nonstop record made by Wright 
in 1003 was 852 feet; that of Chamberlin, 
in 1927, was 8,005 miles, 


Have airplanes any practical ralue, aside 
Srom military and air mai wae? 
URSUING renga airplanes and 
ierving eclipses are 136 
uses reported in the October Porvtan 
Screxce Moxtuty. Only thirty-two of 
these uses are classed as military; others” 
‘are agricultural, municipal, commercial 
fand scientific, 


i-motored Fokker mono- 


The In 
plane Commaniler Byrd used on his trans 


‘This presure de- 
fereases fairly steadily with increasing 
hheights and on this fact the Federation 
Acronautique Internationale, world are 
biter of air reconls, has established « 
standard formula for computing altitude 
from the barometer reading, 

Similar barometers, sealed before 
rare distance flight attempt, 
reveal whether the plot landed 


Could an airplane run ly team 

instead of by @ gasoline motor 
ES” provddol an eficent 
‘enough steam engine could 


L ‘ 
ors best fulfil the necessary 

rromive between great power 

nt weight; but designers 
a a sar engine to 
nes or gasoline 
ild probably be used ‘instead 
coal as both have a higher 
value per pound. ‘The Toad of 
rater required for steam woul be 
advantage, 

However, a New Jersey inventor is 
now planning an eight-ton airplane for a 
Froposed trans-Atlantic fight attempt, 
driven by two steam tu 


Can modern planes fly in storms 
ODAY'S pilot need fear onl 
most severe storms wese heean 

generally ride around, Oneof theoutstand- 
ing lessons of Byrd's historic flight was 
that we have learned to build planes that 
will fly through the worst of storms. Only 
fog remains as a landing danger: and tht 
calls for improved guiding 

Statruments, rather than better planes. 


the 


What hax become of the helicopter, 
thought by many to be the 
wikimaie form of airplane 

we to 


‘te direct certiul 


granted inventors, twenty= 
three patents on helicopters. 


L937 


- 3905 MILES 
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Making Beginners Radio-W’ise 
How to Shield Your Receiver 


Fine Points in Eliminating Hum—New Resistance Unit 


‘ceiver usually get the ama 
teur radio constructor into 
Shielding, to be effective, 
must be carried out in a very thor: 


trouble. 


th fashion. ‘This means that each 
ividual stage of radio-frequency 
tation should be surrounded 

‘an unbroken metal wall, Even 
a hole no larger than a quarter of an 
inch may result in undesirable cou 
pling between stages. 

‘The home construction of such 
complete shields out of sheet metal 
means a lot of work, ly if you 
use the heavy: gage um, brass 
copper which have proven most effectiv 
for shielding purposes, 

Fortunately, several types of “cans” 
are now to be found on the market, de~ 


signed especially for radio shielding. “One 

‘of these prepared shields 

upper ilustration on hi 
the corner 


shown in the 
age, 
ieces are quite heavy an 


serews tured, into tapped holes in the 
corner pieces. The ms heavy sheet 
aluminum, No holes | provided for 
Gonlener wires. Theve you will hve to 
ill yourself to fit the parts you use in- 
side the shield and the wiring diagram 
‘ou follow. This is good arrangement 
hecause it permits you to have the holes 
exactly where you want them. Aluminum 
in easy to drill 


Queer Sources of Hum 


Se 4 high-grade B-batters 
eliminator gets blamed for a bad hum 
when the slime i not at fault: Al- 
pe iminator will pro- 
ice 8 Yel ium if le boot propety 
Goulet a mon taau tio aeemey 
grounding is effected when you connect 
‘the minus B wire from the radio receiver 
to the Beeliminatcr, but some receivers 
fare wired in such a way that the filament 
cireuit of the receiver is not connected to 
the ground wire of the set. And while the 
Beminus wis ‘connected to the 
Bassat Griue waite senteer veel 
this way the B-eliminator is not properly 
grounded. 

‘The remedy is simple, Merely connect, 
«4 wire between either the plus or minus 
A Ming pent the rover ac the 

nding post. Before putting 
this connection, however, make sure that 
i pe 
grounded. You can do ‘connecting 
& two-candlepower six-volt auto bulb be- 
tween first the minus 3 binding post and 
the ground post and then the us A bind- 
ing post and the ground. If the bulb 


(othe commer precy 


lights in either case, the filament cireuit 
is already grounded and the hum is caused 
in some other way. 
Automatic relay switches aften are an 
w ‘source of hum. In these 
ies the current Unat aupplee the fla: 
ments of your vacuum tubes is carried 
through the windings of the magnet that 
operates the relay. The alternating cur- 
‘ent used to operate the B-eliminator also 


AB C's of Radio 


UENTLY poor tone quali 
Finale recive is dss wd 


Boe deer Schage seal a 
‘00 high oF too low. ‘Try raising 
and lowering it to make sure i 8 


flows through wires and contacts lose to 
the magnet, and the manufacturers of 
these relays apparently have given no} 
thought to the fact that unless guarded 
against, there is bound to be magnetic! 
‘coupling between these two cireuits with 


hum disappears 
was caused by a poorly designed switch. 

Placing the 
eliminator too 
near the radio re- 
ceiver often causes 
a hum, If you 
‘can't locate ‘the 
trouble anywhere 
else, i 
the eliminator sev 
eral feet away from 
the receiver. 


Useful 
Resistance 


ESISTANCE, 

7 electrically 
speaking, is that property of an electric 
Conductor which retards or decreases the 
flow of electric current. Tn many parts of 
fa radio circuit resistance is detrimental 
‘dd results in broad tuning, but there are 
many places in the radio receiver and its 
Atccemorica where resistance is absolutely 
necessary. ‘The value of a resistance for 
radio use depends on its accuracy and 
‘soon whether the resistance will emai 
4 fice quantity over a long petiod of 
time.” In addition, the value 
ance is determined in many cases by its 
ability. to carry heavy currents without 


undue heating or chaniging in value. ‘The 
growth of radio has created a demand for 
many 


"The lower ilentraton on this page 
shows a new type of wire-wound resist- 
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All About Single Dial Control 


Things Y ou Must Know to Operate a Set 
with This Feature or to Build Y our Own 


INGLE dial tuning control is a 

feature of all the new radio re 
season, - Practically 

has it. So if you buy: 


S 


single dial to control all the tuned 
At first glance, the 
simple enon 


ently, is to 
deniers on one shaft, and put 
the end of it, But it isn’t as simple as 
that, "The radio set manufacturers and 
amateur builders, have encountered 
‘difficulties both electrical and 


stages, 


blem of con- 


mechanical, 
Whether you buy or build a single 
ial control 5 will find it worth, 


while to know what these problems are 
ad how they have heen overcome, 
The knowledge will help you to oper- 
ate a factory-built set and take care 
of it in such a way that it will continue 
to give as god service as when new. 

al if you contemplate building a re- 
iver 2f tis type, you rll want to 
Know how to avold the pittalls that fie 
in your path, 


DP FICULTIES with singe diat 
‘control are either of a mechanical 
‘or of an electrical nature, 

q ‘mechanical problem is 
in inline ie reveral condensers and 
coils 50 precisely alike that they wil 
tune to the same station when the plates 
of the condensers are set at the same 
angle, If there is an appreciable differ- 
cence between the various condensers, for 
instance, you may find that the set does 
not tune accurately, ‘There will be no 
‘exact point at which any station can be 
found, ‘The broadcasting may be re- 
ceived equally well vera space of two oF 
three degrees on the dial even for a weak 
station, When this condition is 


By JOHN CARR 


particular obstacle is to use several stages 
of radio-frequency amplification designed 
in such a way that each individual stage 
tunes rather broadly so that slight errors 
in any one stage will. ot make much 
difference. Recei ly built. ac- 
cording to this give good results 
for selectivity because of the cumulat 
effect of the many stages of radio-fre- 
‘quency amplification, 
ird method of overcoming lack of 
synchronism between the varios sages 
rorked out in various 1) Te- 
fitted with what is known as drm 


y, 
local stations and’ finding the more 
powerful distant ones, the three drums 
fre turned by the fingers as a single unit 
fand then fine adjustments are made by 


turning each drum separately. This 


arrangement gives you most of the ad- 
‘of the trie single dial control 

and simplifies the problem of the come 
seer or amateur bef thers, 
‘you buy a modern receiver quipped 
pith single dial control you may not be 
interested in just how the maker solved 


Saibe. eager cal oun beer ot 
treatment on your part is likely to th 
the set out of adjustment and so decrease 
its ability to 

sand perhaps spoil 


LIKE any other piece of accurately 
‘adjusted machinery, your single 
dial control receiver is! particularly 
ump. 
pomble to spoil the ayn 
cchronisin of the tuning control just by 
allowing the set to slam down on the 
table when you move it from one 
place to another. And if your set has 
heen shipped to you from the factory 
there is a possibility that it has been 
severely jarred during transit. How- 
ever, manufacturers guant ‘again 


mecos — designed to resi 


ing in distant. stal 
the tone quality as well. 


fiber cases 
shock. Ani 
ceiver has 


handling of the tuning 
control often will cause trouble, 
sure to handle the control knob care- 


full 

‘occasionally desirable to dust out 
the inside of a radio receiver. If your set 
is of the fully shielded type there isn’t 
much chance for trouble, but if the tun- 


‘bad there may be two or 
re distinct points close to- 
gether where the station seems 
to be received with maximum 
volume. Of course, the same 

ist if the Lun- 


ing coils are not alike, 

‘One way in which this trouble 
‘can be overcome is to use small 
vernier condensers for the fine 


tuning and depend on the main 
dial only to locate the station. 
Some manufacturers resort to 
this practice and amateur set 
bnllers also find it «simple 
‘to compensate for 

Uniformity in the vatious parts 
or in the wiring. 

Another way around this 


aan 


Watch These Seven Points: 


Buy ont of dial 
Buy only an approved type of single 


ers 
Make sure that it has not been damaged 
in transit. 

Handle’ the controls as carefully as 


Kvoid odd tubes in the radio-frequency 


F 
Follow the manufacturer’srecommends- 
Uons on tubes. 


fecal points Il appear 
somewhat obvious to you es 


‘owners of single dial sets. Tt is 
the variation in electrical ca- 
pacity between different makes 

radio tubes. ‘The elements in 
the tube are part of the tuned 
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ireuit of each stage of radio-frequency 
amplification, and if, for instance, you 
replace a tube in the’set with a new one 
of different capacity, the tuning point for 
the variable condenser on any given wave 
Tength may be shifted as much as. degree 
or two. 

‘This means that it is vitally important 
to use standard tubes all of the same 
make in every radiofrequency stage of 
your amplifier. One odd tube, no matter 
ood it’ may be when 

its, 

Probably will ust the toning 

1 balance of the 

You will do 

well to follow the set -manu- 

facturer’s recommendations as 

to the proper tubes for your 
receiver. 

‘These are the important 
points for you to remember if 
‘You, purchase a factory-bui 

ingle dial control radio re- 
ceiver. If you start in to build 
‘one for yourself your principal 
problem will be to get it 
yuchronized, 


first tuned stage, the one 
it is directly coupled to the 
ntenna cireu same 
as the following If you have 
handled the eo mal receiver with 
individual controls for each stage, you 
already have noticed that the first dial 
always seems to tune-in stations at a 
lower point on the 4 
‘stages, and that th 
greater at the shorter wave lengths, or 
im other words nea the lower end of the 
‘Also you may have noted that th 
effect. beeo pronounced if t 
length of the antenna is increased or a 
umber of turns are used in’ the 
the receiver. 

‘There are two ways to get rid of this 
trouble, One is to connect all 
the tuned stages except the 
first to one dial and use a 
separate dial for the first stage. 
Another is to use an extra 
acum tube to isolate the 
antenna cieuit from the fist 
tuned stage so that it can have 
no effect on it, The latter 
method has much to recom. 
now that the cost of 
t scome down toa low 
igure and the current supply 

art tabog owe te 

trickle chargers for the A cir- 

it and B-climinators for the 
potential, 


N ISOLATING tube can 
be added to any conven- 
tional type of wiring diagram 
with extra apparatus except 


4 QO1A type tube, a socket, a rheostat 
and a radio-frequency choke coil. The 
ft is wired up like the 


connected directly to the grid terminal of 
the tube socket. The coil that, in the 
original diagram, was connected to the 
antenna and ground is now connected to 
tthe plate terminal of the tube and to the 
wire from the B-batteries or B-climinator 
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that also serves the rest of the radio- 
frequency amplifier stages. Counect choke 
coil between antenna and ground. Make 
sure that the filament circuit is grounded 
No additional amplification can be ex- 
pected from the extra tube om normal 
‘antennas, but you may notice a 


indoor antennas, 
‘worth while to 
ing coils rather 


(One ofthe atest factory built singe dil control receivers has the dit 


structing a single dial control recei 
because it is extremely difficult to wi 


several coils in the home workshop 1 
will tune precisely 

‘Only. high grade, matched variable 
condensers should be used, and if the 
condensers are fitted with & means for 
varying the capacity slightly to mat 
the cireuits to each other after you have 


such micrometer arrangements for bal- 
ancing, you will find it worth while to fit 

denser in parallel with each 
ngcondenser. These stnaller 


‘Here ia the working mechaniam of « new receiver with five tuned stages 
‘controlled by a single dal. The connecting rod and lever arrangement 
Unt couples all tuning condensers tothe common control shows clearly 


condensers, however, need not be 
mounted on the front panel if 

to use them only for synchronization. 
While the radio manufacturers are ia a 


ion to build Tink motions to 
couple all the tuning condensers to the 
same dial, this method is not recom- 


expert mechanic. A beautiful 
example of this method of coupling the 


8 


arious condensers is shown in one of the 
illustrations, and it is easy to see how 
accurate the workmanship must be to 
give satisfactory results, 

If you are building a single dial control 
set, ise either a gang condenser with all 
the individual condensers built into a 
single unit on the same shaft or else use 

ndividual condensers and couple the 
iafts end to end to a drum or dial 

control, depending on arrangem« 
reat care must 


have all the parts th 
constitute each stage of radio- 
frequency amplification ar- 
ranged in exactly. the san 

‘way so that the wiring of eac 
stage will be a sort of a rubber 
stamp repetition of the other 


‘OF course all the condensers 
should be of exactly the san 
make and Even the 
sockets shoul be of the sane 
type and make. 

"Phe more tages of radio- 
frequency amplification you 
attempt tocontral by th 
dial, the more difficult it wil 
et. them properly 
nchronized, and with a 
A multistage outfit one of the 
Principal obstacles will be to know when 
the synchronization actually has been 
accomplished. Among many stages, one 
may be several degrees out without the 
overall tuning being affected to m 


there 


F THERE are several powerful sta 
you ean use the signals re- 

rachronise the set, Select 2 low. wave 
station and ‘tune it mum 


fe by changiag the actting of 
the small vernier condensers 


ittpouible to fooeen the con- 
dlensers from the control shaft 
suficiently to turn them indie 
Viduully, “Repeat the process 
ona high-wave station. 

‘A single dial “control re 
exer in which each tage’ of 

jo-trequency ammplifietion 
Ecompletely” shielded has 
sa fears tat “Tee 
men it. Because the & 
cols are shielded, they ean be 
Placed in exactly the. saame 
ition for each stage, and 
Amant the ai and 
return ‘wires are_all_of 
ities tect aed a the sone winive 
positions. 

Furthermore, the complete. shielding 
helps to prevent stray capacity effects 
which might change te tuning of ne or 
nore stages, Remember, also, that add- 
ing stages of radio-frequency. amplifica- 
tion beyond one or two meats additional 
Alificulties in electrical balancing to pre- 
vent oscillation. 


ew Devices to Aid 


Ne 
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S| 
tet 
iz 
" 
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einer ia the bottom of the device lato the cup 
‘The machine screws to Kitchen wall. The 


‘A businem like way to extract orange and other 
below, 


falc juices Prem the halves gainat the reamer i 
the upper part. which you tara once aad = half by 
‘he crane om the outside. ‘The Juice fala throogh & 


Feamer In removable for most effective cleaning 
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Housewife in Her Tasks 
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Sam Loyd’s Mental Gymnasium 
Puzzles to Polish Your Wits 


Six Tests of Speed and Accuracy in Thinking 


UZZLES that are di 
of actual 
‘only provide entertainm 
exercise and train the mind to 


Test your 
Record 
to page 


What Was the Age of Fido? 


IG sister's beau and brother Johnny 
were discussing the family dog when 
response ton inquiry as to the anitoal's 
age, Johnny vouchsafed the following 
rather ‘puraling information: 
“T don't know, but five years ago sister 
said she was four times older than Fido, 
and this morning she said she was only 


A Rebus Remedy three times as old.” 6 
” ‘ Charlie Slowpop is anxious to know 
HE medicine that i : 
‘Epcos Fido's age. Who can tell hi 


The answer with the time allowed to 
find it is given on page 144. 


been burning the candle at both end 
a blunt Just concentrate ot 
this prescription, and the labor of de 
ing it will help to impress upon 
Imind the errors that have le to 
condition. 
‘See if you can translate the doctor's 
tis given on page 144 with the 
time within which you should decipher it 
in order to get a good rating, 


Trading Livestock 


TTTHIREE drovers met on the highway. 
und proceeded ker ax follows: 
jd Hank to Jim: “I'll give you six 
igs for a hoss; then you'll have twice as 
many critters in your drove as I will 
‘have in mine.” 

Said Duke to Hank: 


‘Il give you 
Ihave 


how many animals 
A Puzzling Key Ring Leber ery 
IMEBODY has been medling with 
eys again,” complained John 
the janitor as he serutinized his ring of 
keys on the wall, “That fellow thovglit 
he was clever, too,” mused John, “for he 
as Thad them, in three 
But he was not 


ly these 
keys around so that they will form 
fan arrangement of three groups 
which will conform to the deserip- 
tion as given by the janitor? 

If you can do so within the time 
given with the answer on page 14 
‘you are clever enough at to 
zo to the head of the class. 


A Test for Nimble Wits 


“TERE is a little chain that I use to 
shackle fellows who give off-hand 
opinions without thinking,” said the 
‘ou see it isa 

piece of thirty links, and the 
T put to the man whose 
if out is something 


proposit 
Irgenuity Tam tei 


Tike this: 
“How much will it cost to have thot 
chain cut into six pieces of five links each, 
4 that the job will cost on the 


r again, If 1 
fivetink pieces new at twenty-five cents 
each, will it pay to have this chain cut 
up? Which is the more economical invest 


sail Deter pot 
re it over a bit. 
"The man’s little poser, i 
is a tryout of one's capacity fo 
investigation rather than an 

exercise. See if you can 
and figure it out. ‘Then 

where the correct answer 
Timit for the solution are gi 


ve snap judgment; 


A Mpstifying Race 


ABBY and Sport, a cat and a dog 
who preferred to test their superiority 
by athletic prowess rather than by the 
ordinary cat-and-dog warfare. methods, 
ran a race from a tree to a stake and back, 
a distance of seventy-five yards. Sport 
sprang five feet at ‘one bound andthe 
cat only three feet: but then Tabby made 
five springs to Sport's three: 10 what 
should be the result of the race? 
Now, in answering that question don’t 
jump_at conclusions, Remember, 'T 

U'Sport made only full-length jumps 
ayul springs, and maintained their respec 
tive gaits throughout the race. The round 
trip between tree and stake was exactly 

seventy-five yards, 

To prove astuteness in ma 
swer that 
‘question in the time given on page 
1144, where the solution also will be 
found. 


es will appear in next month’s 
issue of the 
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Whole Rooms That Fold Up 


Sleeping, Cooking and Dining Equipment 
and Even Stairs Fit into Walls and Ceiling 


By JOHN R. McMAHON 


AM one of those self- 


only thirty inches wide 
made architects,” said and about « 


feet lon 


Ed Martin to an old- ‘Thus be 
time friend he happened to stalled in a narrow hall 
“and I planned our or even a closet. A 
Tt suits me pretty. snug-fitting wood panel 


well, ut every little while 
Sue dro nark that 
‘self-made and alibi are a 
ir of twins. 
"What does your wife 
criticize?” 

“Ob, this and that, 
according to season. Her 


covers the apparatus 
when closed, While 
stair widths are uniform, 
Tengths wesedd 
for different heights of 
ceiling above floor. © A 


irs to the attic, 
storage room 
Kone to. waste, because 
nobody wants to go up 
down a ladder with a 
trunk or 9 back-load of 
furniture, “Ttell her stairs comer 
fine but the space for 

slipped out of my plans. out the 


WHILE the reads 
made article 
Jooks and acts the best, 


thanks to its mec 
of wire cables, pu 
and springs along w 
its hardwood 


rhea we goto the sale 
mt have to have dimen- from nowhere Durpose, 
to put stairs into, No dimensions, subtracted not the wide heavy 
(0 stairs, ‘The best architects make inch of room space stair, pivoted at the top, 
takes, Utell her,” except in tsa is counterbalanced with 
She exclaimed suitable iron weights 


up, Fa" 
There are perfect. M 


“BUT they, often fx, the 


tached to pulley ropes 
remarked the friend. pulley rop 


in the attic 


Aeieks i all {rudey and Tear of ve the out hl cht» og ie gestion in, sie 
other day that may apply to little ‘and said dwellings has stimu. 
You said that Mrs. Martin 1a modestly he didn't Hated development of all 
Visi” You can give her a good surprise invent the thing Kinds of 

when she comes home, il tell you all ‘There are tricks in all trades, he ob- furniture and equipment, 

about it.” served and these disappearing stairs were aa exited long ayo but ia cunay a 


Ed likes to tease. On his wife's among the niftiest. dangerous form 
return he decoyed her to the second floor ‘There are many houses that could 
and asked whether on h she had improved with th irs. The device 


sen any hone beter than this as-manufactured 
sself-an del. a 
“You did your best, Eddi 


lied “Mrs, “Martin charitably. 
Sut brow home nme ana 
furniture ane make room fc 
Foul Ike to sore a few of our 
things in the attic. Now if we 
ouily had. stairs— 

“Put your hand above your head, 
vised the husband,“ 
hold of that brass ring hanging 


compactly and occupies a shallow 
recess in the wall, concealed by a 
secret panel or hy a door of w 

glass. Tt may be placed in a shal- 
low clowt. Instead of heavy 
counterweights, a coiled spring 
holds the bed in any position be- 
tween vertical and horizont 


om 1. That's right. You there is no: of * jackknifing. 
didn't notice it was there.” Now A touch of the hand moves the bed. 
pull down. Tnstead of rusty hinged joints 

‘The bewildered wife obeyed and, there are now ball bearings. ‘There 
to her astonishment, a panel in the are all kinds of minor refinements, 


including rubber tired wheels and 
strips of protective felt on metal 
framework so as not to mar furni- 
ture. ‘The total weight of lead- 
ing model is given as 160 pounds. 
‘There are three main ty 
wall, pivot and detachable 
roller 


ceiling opened and there descended 
to the floor as complete and perfect 
f stairense, handeail and all, as 
anyone could wish. It was noise- 
less, rigid and strong, yet neat and 
light; so. well balanced that one 
hand easily operated it. 

‘Mrs, Martin was speechless with 
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for the opening, each two feet, hinged table and a pair of benches, Tt 
six inches by six feet, eight inches, is finished in white or gray enamel, also 
‘which are standard door sizes. In in two coats of flat underpaint so that the 
general the stock sizes of doors final surface may be done to match the 
may be used with the various house finish. 
types of fold-up bed Pet lon who have a miahle lcove 
vot in- space there is a fold-up table and, inst 
stalled With a comveniest, cca of Veochen, four Hvidual wala that 
through one door to a dressing fold into the opposite walls, two seats on 
cach side. Here the wall supplies a back 
“There seems to be a progressive rest, which is a grateful feature, With 
evolution of shrinking and tele- this’ equipment it is optional to include 
Scoping in the modem home. folding ironing board. The table 
Years ago a daring inventor dimensions are about two’ by for 
argued that the dining room, used a height above floor of thi 
but once or twice a day, was a The wall case is twenty-six 
wasteful a b inches high, Its depth is 
hairs are 


substituted. ‘the lea became installed in the walle with 
popular. Architects replaced din- since the required depth i 
ing rooms with stalls just wide inches. Attachment to brick or hollow 
ft for a narrow iable and tile is obtained by the wse of expansion 

ts, 


wal fold-up table wth benches JX-TTCHENS in olden tines use to be 
that hide within a wall at any con- the size of modern living rooms, 
Yenient point are substituted. and indeed they functioned as such, be- 
‘The outfit fits into any standard sides being laundries and places of food 
wood frame wall or partition storage. They were reduced in size 
built with four-inch studs. Saw regular stages. Scienti 
"Acabnet ttchen, occupying the space of eamatt nee, out two, o three studs, put a then came along, co 
‘A.cahing Meche, ccunying the wace of seall dot. couple of headers across the top tween this and 
Teftigerator, Space for food storage and des above of the opening and there is space verdict that the kitchen was yet a world 
to install a complete eating layout too hig. Why, the cook rattled around 
for five persons. The exterior maybe cov- in it like a single player in a baseball park, 
‘ered with a secret panel or with French So the kitchen was made smaller, with 
‘lass doors. notable relief of backache, ‘The slogan 
“The wall space for one model in closed was “no steps, no stooping.” 


beds are_perims 
to a wall, 


rently 


root 
of the bed is outside the recess, ‘The position is two feet, nine inches wide seats, gas and electric ranges, 


depth of recess need be no more than and four feet, six inches high. When cookers, an electrical “slayey” unit that 
siehtcen inches, while width and height open the width i four feet five inches and performs mechanically a dasen operations 
depend on the sizeof the bed. A. pivot the length or distance out from the wall like grinding, churning, sharpening and 
type al 


bea tobe swung out com is three feet, four inches, ‘The table top poling that were formerly done by 


couple’ of feet in width, and it is 
‘at ‘We thought the limit was reached, Tt 
flabbergasts us now to. see the kitchen 
telescoped to a cabinet that will fit within 
‘a moderate sized closet. Everyt 
included, from stove to ice box, {ror 
toflourbin and dish closet. ‘Thecookean 
in concealment Another fold-up device combines not lose a step or a motion any more than 


ely into the room, at the same time 


that the bed appears to be of the ordinary 
sort. Here there are two doors, one 
weed and the other pivoted, ‘The latter, 
to which the hed is attached, revolves 
‘a complete circle, 40 that the opening is, 
closed whether the bed 


‘or in use, The closet depth required is a small china closet with a double- can a mechanic at a Ford aswembly plant, 


twenty-six inches, 

‘The detachable roller bed closes to a 
vertical position and is then easily wheeled 
about anywhere on its ball-bearing rub- 
ber-tired casters. Either a closet or a shal- 
low recess suited to the wall ype will house 
the fold-up movable type. It is easier 
‘to wheel the apparatus from room to room 
‘where flooring is continuous without door 
saddles in doorways. ‘There are other rea- 
sons besides for the omission of door sad 
dles in new construction and remodeling. 


ter of good cabinetwork, @ pair of so- 
called. secret hinges which do not show 
outside and a spring catch operated by 
fan inconspicuous metal button set fi 

fit ie tal ale, three. 

regular bed sizes, single, 1 

quarter and double, are-available in the 
fold-up model. ‘There are also twin 
beds that pivot in and out of the same 
closet space. These require three doors 


‘The cabinet in one model varies. in 
width between six and seven feet and has 
4 similar height and a depth of around 
two feet, A gas stove with oven ison 
tne side; in the middle & porcelain sink, 
and at the other side, a drain board oF 
table above an ice box. | If desired, an 
electric refrigerator unit is placed under, 
the sink. ‘There are drawers and shelves 
for cooking utensils under the stove, while 
numerous big and little compartments 
above give space for food, condiments, 
Giches and. wiatnot. ‘The’ sink faucet 
embotlies the useful modern feature of 
mixing hot and cold water, while the long 
‘spout with slightly down en 

movable s0 as to avoid interference with 
nitensils and dishes heaped in the sink, 
‘The cabinet is built of wood with white 
enamel finish or otherwise as desired, 

ily might supplement 1 

th another cabinet, with 
more storage for food and dishes 
fnd with the added feature of m broom 
closet combined with a fold-up ironing 
board. ‘There are other models of con- 
densed kitchens which include all or part 
steel construction, with electric stove 


Besides the | (Continued on page 173) 
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; Driving—Dozing—Death! 


1 ty bent to save lon” Gs 
‘oated, "The car abend, inatead of 
rounding the ‘sharp carve, had 
‘ed sealght on, bounced acon 
fitch, eruabed through an ol all 
fence und stopped in & plowed Geld 


1,” said Gas Wil 
youngster who. di 


“Come on, Jom e's, : 
nto mechanie called to hi 


quite earl 
ear was in sight, far 

woth concrete road. 
1c eet oma Yan, “hak oral 
day this ist Always plenty of pep in the 
aie this time of year. Show me what the 
old bus ean do!” 


and only one 
I, down the 


“Just spoiling for trouble, aren't you, 
growled Gus with a twinkle in his eye. 
SAIL right. Here goes—hold on to your 


hat!” 
He slouched down in his seat and took 

& firm, tworfisted rip on the steering 

wheel. ‘The motor suddenly broke ou 


road, which, whil 


hone too wide, But the driver refused to 
pall over so Gus had to take his foot of 
the accelerator. 

“That duck must, be deaf,” snorted 
Joe, “Or maybe he’s just, one of those 
confounded road hogs. ‘That's right, 
Keep tooting at him,” he shouted as Gus 
suddenly sat up. straight with his gaze 

tent on the driver ahead and working 
the horn as if his life depended on it. 


> 


the love of Pete!” Gus shouted 
pairingly. "He's going to smash on 
this next turn sure as fate! I've done 
best to save him. ‘There he goes! 

‘The car ahead, instead of rounding the 
sharp curve they were approaching. kept 
aight ahead, bounced across a shall 

ich, crashed through an old rail fence 
was now coming to a stop over the 
Poa oc Gen pet a er ely packad 
Uiekds Ge toed he end Don sed ove 
the other ear. “The driver stood gazing 
SCNViat happened? Who hit me?” h 
“What ? Who hit me?” he 
mattered. 


1US reached over and twisted the 
steering wheel back and forth. ‘The 
front wheels responded perfectly. 
You ought to thank your lucky stars 
it wasn’t any worse,” he rasped. "Don’t 
you know better than to fall asleep while 


gasped 

I didn’ think it was posible for anyone 
to. go asleep ‘acar. I've been 
telog all eit tel it was pretty co 
‘This morning the sun warmed ste end I 
did begin to feel drowsy. but I only shut 
iy eves for a second or to to rest them.” 

“Humph!” Gus grunted. “Pretty 
Jong second. You must have dropped off 
down the road quite a piece, because you 
paid no attention to my horn. If you'd 
slammed into that telegraph pole Td 
probably be telephoning the hospital or 
maybe the coroner right now!” 

“Gosh, it sure was a close shave,” the 


Gus Aids Napping Autoist 
Who Crashed and Tells How 
to Ward Off Drowsiness 


By MARTIN BUNN 


continued examining the car. 


damaged as far 


He pressed the starter pedal and the 
motor responded at once. ‘Throwing it 

1 reverse he let in the cluteh very gen~ 
tly and the car slowly started backward, 
AAs the front wheels elimbed a ridge left 
bby the plow, there was a sharp snap and 
the front of ‘the car, on the driver's side, 
sagged. 


“THAT last bump must have been the 

straw that broke the camel's back,” 
observed Gus as he climbed out and 
around to the front of the ear 
“Your tuck i stl with ou, though 
the spring is broken off behind the axle 
pad. 50 it won't be ble to 
icup, Well jack up the frame far 
to ‘couple of pieces of th 
fence rail in between the axl 
frame. ‘Then you can drive it b 
Model Garage. I think we've got 
‘spring in stock that will fit.” 

“Why should it be any easier to fix 
because it's broken back of the axle 
instead of in front?” the owner ing 

“The axle is held in line by th 
half of the spring.” replied Gus, “and if it 
breaks at that point, there is nothing to 
Keep it from swinging back under the 
car ns far asthe shackle atthe ear © 
the spring will le ‘course you can 
lach'the axle to the frame’ fore and 
aft with rope to keep it in place, but 
it’s a lot more trouble, 

“Now,” Gus continued after he had 
propped up the axle, “do you think you 
ean stay awake long enough to drive 
ahout a mile up the road to the Model 
Garage? You'd better take « nap until 
wwe can get back and fix up t ; 

“T hate to lose the D 
{he owner, but he agreed, climbed in and 


Joo asked as the garagemen resumed 


their interrupted trip. 

“I didn’t know positively,” answered 
Gus, “but it seemed funny that he 
iain’ pay any attention to my hom, 


Some closely hooking fra race 
te to Iet_you pase them, but 
Knew he wann't ia Uhat class beenuse he 
didn’t speedup and he didn't look 
around, as he naturally would, to vee 
‘what Kind of a car was coming up behind, 
il besides his head was 90 far forward 


queer, 
“What gets me,” 
deringly, “is how " (Continued on page 137) 


‘Tricks fo 
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Improve 


Novemper, svar 


Your Car 


Piston Groove Cleaner; Tail-Light Guard; 
Accurate Painting Device; Other New Ideas 


OOD compression in a motor car 
‘engine cylinder depends on the 
fit of the rings in the cylinder and 

on the Rt of the sigs i the roo ofthe 


ston. 


lg. 1. A carbon seraper fashioned from an 
‘ld piston ting makes Heal toa to remove 
the carbon frm the Fing grooves the piston 


ring to operate without binding. Before 
‘you attempt to fit new rings scrape all 
‘arbon and gummed oil out of the piston 
Hing rooves, | simple tool fo this Job 
‘ean be made from an old ring. Grind or 
file off the ends until the remaining por- 
tion is about a thint of a circle, Sharpen 
the evdges as shown in Fig. Land you have 
A tool to remove the carbon with ease, 


Dash Indicator Lights 


NDICATOR lights fitted on your dash 
TrRIGat you whether your tal and 


stop lights are ly burning. ‘The 
triring diagram of Pig. shows how to ft 
‘and wire the indicator lights, 


You can use ordinary dash lights of the 
type sold for automobile use, or you can 
get a pair of the jeweled indicator Tights 
sold for radio use. ‘The latter, fitted with 
jewels of the same color as the lights they 
indicate, will make a neat and attractive 
tallation, "The 7 of course, is 
that the indicator light is im series with 
the light it indicates and when either of 
the two bulbs in such acireut burs out, 
the remaining goes out as well. Instead 
of 6-8-volt bulbs use $1¢-volt bulbs. 


Ten Dollars for an Idea! 


In addition to regular space ra 
forthe ‘best idea for "motorist 
Other published contributions will 
be paid for at usual rates. 


ig. 3. Amateur auto painters wll nd thie 
Ingenious homemade device = great help 
‘Siding a stripe to the finished paint Job 


Ingenious Auto Striper 


A SIMPLE sid for striping a car can 
constructed from a block of 


F it a z 


ey 


Extra Curtain Adds Comfort 
YY FITTING a curtain around the 


Without at the same time closing in th 
whole car with the complete set of cur- 
tains, It will help to prevent drafts on 
the back of your neck and will to some 
extent reduce the force of the wind blow- 
ing on the passengers in the back seat, a 
service for which they will be grateful. Ti 
most cases, you will find that the special 
curtain ean’be fastened at the sides to 
the regular curtain fasteners provided on 
the car. Additional fasteners can be at- 
tached to the hack of the seat and the 
top to hold the curtain at these points, 


Curbing Unruly Tractors 


‘HE small farm tractor that drives 
through cleated rear wheels has one 
bad habit. When an attempt is made to 
Ila load so heavy that it is near the 
of the palling power, there is, a 
for the tractor to rear on its 
‘wheels and if the driver doesn’t 
hhis foot from the throttle « 
. the tractor may roll over 
wards with serious results. This 
be eliminated by adding an 
tout switch as shown in 
the switch is horizontal the 
ry completes the circuit, between 
the electrodes, 
but when the 
tractorstartsto 
rear up on its 
hind wheels the 
mercury flows 
‘away from one 
dlectrode and 
ceuts off the ig- 
on, thus 
stopping theen- 
azine and elimi- 
nating the 
chance of a 
seriousaccident. 


wencuny contacr 


a] 
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‘Telephones and ‘Troops 


both need behind-theline support stretch. 


ACK of the front line soldier there must be a 
vast machinery of supply. And back of the 
telephone there is a vast machinery of supply—buy- 
ing, making, distributing the materisls and equip- 
ment essential to Bell Telephone service. 

To carry out this responsibility Western Electric Sum idea ofthe mew behind 
covers the globe with its purchasing activities, oper-_#emacnes behind the lines 
ates the world’s largest telephone factory and main- 
tains a nationwide service of distribution from thirty- 
four telephone supply warehouses. 

‘This work involves buying some 8,000 materials 
from Asphalt to Zinc, and making some 110,000 
separate piece parts for telephones and for all that 
behind-the-telephone apparatus which constitutes 


ninety-eight percent of the total equipment. Oke melal, pon ti 


western Electric 


SINCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 


© This sea} on « radio, tool or il burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. Sea page 6. 


If men 
were cooks! 


Make a Kitchen Cabinet from Plan No. 13e 


If men had to get the meals we venture the 
prediction that kitchen cabinets would quick- 
ly become as numerous as front doors! Few 
Christmas gifts are more welcome than 
Kitchen cabinet. Stanley Plan No. 13e tells 
just how to make a cabinet like the one shown 


cae => 2 


Isn't this true?—The better the tools the more 
pleasure you will get from your work with 
them. The amateur needs good tools even 


Tools because they know from first-hand ex- 
perience that the Stanley name assures dura- 


bility, correct design, and right “feel.” 


‘ools in chests at a wide variety of 
prices from $15 to $95. Or there are assort- 
‘ments in strong cardboard boxes containing 
directions for making your own tool chest. 


i 
g 
a 
be 
g 


The best tools are the cheapest to use 


Ask your hardware dealer 
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STANLEY TOOLS 


© Tris seal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 6. 


ANY se- 
ful things 
of deco. 

Pr ee itive value may 

Gevtned and mace De made at hom 
byhte, Thaceher he more com 
mon metals sue 

‘as copper and brass, A few good tools, a 

tench, and a little time to work out ideas 


‘min eame into the elassroom and 
roduced himself as Houdini. T shook 
Ihanals with him only’ to find that his hand 
‘erumpled up almost to nothing in my 
moderate grip. Suddenly that wonderful 
Hino of is etme to ie andy 
were held in the mightiest viselike grip I 
ever experienced, yet it did not hurt and 
‘a most friendly smile went with it, 
‘Houdini, s0 he told me, had taken up 
decorative metal working as a relaxation 
from the strain of his stage life and he 
wanted to ask some questions about 
Aanding metas, You may be sur that 
Twas happy to be able to tell him what 
he wished to know. And if he, with all 
his ‘engagements “and traveling, could 
take enjoyment in this work, 
how much more we should be 
able to do 40 in the leisure of 
long winter nights at home! 


\ EVERY craft therearecer- 
fundamental facts to 


ingly short. time 
‘one finds himself able to make 
things in @ way that means 


For two years I worked with 
real blacksmith in his road- 
side’ shop and learned more 
‘about handling metals than 1 
uve before or since. | Not- 


ae 


How to Do Decorative ‘ 
eMetal Cork 


Benches—Soldering Boxes—Other Equipment 


a 


By EDWARD THATCHER (branches of work, 


the sledge for the blacksmith while he Surprisingly  Mamieroueht, con: 
made horseshoes, IT was always learn- results may tain Harry Jenkinson, 
ing something, When we were not had with few R 
busy, he would help me with my deco- simple tools such as a hand drill, hack 


ww, several large files of 
some stall 
vp hammer 


rative work. saw, jeweler" 
'RULY, I found that the blacksmith 


Es 
in 


good stead during the many years of pat art ‘A medium sized 
teaching which followed, yet no small blowtorch for city gas, supplied, with a 
part of the teaching was concerned with foot bellows, is not too expensive and 
the making of jewelry. supplies an ‘ideal way of doing much 
“To do successful work with metal one annealing and soldering. A plumber’s 
should learn how it is cut, pierced, formed, gasoline torch may be used by the worker 
joined, and decorated. it is my In the county: 
in the series of articles which are tofollow A good workbench, well lighted both 
to explain these things in detail, While I in the daytime and at night, is most im- 
shall be writing mainly about decorative portant. It should be as large as space 
‘work, it should be remembered that the will permit. Indeed, two benches are 
arious operations described may “be better, one (Fg. 1 "page 119) for, the 
lighter work, which is done 
seated, and one to hold a 
heavy vise of the type shown 
in Fig. &. At this bench is done 
the hammer work. ‘The heavy 
vise is used to hold the differ- 
ent anvils and the stakes, ag 
some 0 uliaely 
Seu asadee Ageatdel 
of both heavy and light work 
may be done at one small 
bench, properly fitted up. 


BOWLand tray making are 
to be a part of your work, 

Hocate the shop inthe cellar of 

‘outside the house. 

todo the heavier Srockeed ibs 

noise proves to be a problem, 

here isa suggestion worked out 


withstanding the fuct that « 
large part of the time I swung 


by afriend of mine, He simply 
set each (Continued on page 119) 
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A Radio Cabinet You Can Build 


Simplified Construction Suited to the Limited Experience 
and Equipment of the Average Amateur 


LTHOUGH it has 
all the earmarks 
of fine eabinet- 

making and would com- 

mand a high price in any 
radio store, the console 
radio eabinet illustrated 

‘ean be built in the aver 

‘age home workshop with 

that. is 
construction 
implified to 
suit the limited experi 
fence and equipment of 
the amateur mechani 


Tn this respect the ap- 
pearances of the piece 
Are somewhat deceiv 

If you bui 

find it bi 


your friends that it is 
Your work and not the 
oduct of a 


ore, an expecially 
project. for one who 
has had little experience 
in. cabinetmaking, yet 

6 sone 
thing that can be placed 
in the living room along- 
fide of fine commercial 
furniture. 


VEN the drawings 
90) do not. 

fae ganoe seed the 
simplicity of the. con- 
struction; the details ap- 
pear more complicated, 
ially when shown on 
eae mall seale, than 
ill find them to be 
When you do the actual 
work, step by step. 
Furthermore, two blue~ 
ints, Nos. 70 and 71, 
Nave’ been prepared, 


to the BI 
print Service Department of Porvtan 
Screxcr Moxtuty, 250 Fourth Avenue, 
‘New York. Use the coupon on page 102, 


AHOGANY is recommended for the 
exposed portions and pine for the 
‘concealed framework. ‘The inlaid lines are 
holly. ‘They may, of course, be omitted. 
but they are relatively easy to apply and 
add greatly to the value of the cabinet. 
ther woos maybe used If white 
‘wood, birch of a similar wood is chosen, 
use celluloid strips for the inlay, for the 
reason that they will not be affected by the 
stain, or omit the inlay entirely. If red 


‘This unovualy distinctive console cabinet ia 162% In. deep, 36 in 
high. Te will old any Fecnving set with a pane wot larger 


By CHARLES A. KING 


s used, it may be inlaid with holly 
t stained at all, as it will become 
beautifully colored with age. 
‘The advantage of mahogan 
‘can be darkened by the use of bichromate 
‘of potash or lime water, which has little 
‘or no effect upon the lighter colored inlay. 
Inlays set in oak or other open grained 
‘woods are apt to be disappointing. 
Almost any well stocked Iumber yard 
can supply the materials or obtain them 
‘upon short notice. The complete bill of 
materials appears on Blueprint No. 71 
ins plywood! 30 nc wide and $0 n, 
of Gin, in. wi in, 
Tong. Another piece 36 by 36 in. will allow 


the panels for the lows 
doors, as well as the t 
to be cut with minimu 
waste. ‘The drop door 
may be either solid wood 
in, plywood. 

eral scheme of 
mn is shown in 
the drawing of the partly 
assembled case on page 


shellac or varnish hi 
heen applied, the 
water putty or 
plastic wor fillers 
be used at any time, 
‘When inlaying the legs 
and panels, follow the 
method shown on Blue. 
print No. 71. Serape the 
Tmiay fash with the face 
surfaces and sandpaper 
thoroughly with No. 
sandpaper tightly 
‘wrapped around a block. 
Tn permanently as. 
sembling the panels and 
Jegs use lu, ut not 50 
much as to squeeze 0 
and make trouble 
cleaning off. Remember 
that much of the Inter 
veork depends upon the 
ing perfectly 
square both beck and 
front. Square the back 


ts (wide) 
to the top or cover. ‘The steps in Hing 
he hinges are shown on Blueprint No, 

sup: 
it donot 


ft the set. Either 
if face set of any 
type not more than 30 in. in length and 

in, in height may be accommodated, 
although the dimensions of the ease may 
be changed to suit nued on page 20) 


4 1. Oval top with 
Toliane ead pied 
dlaign in eodern sie 


designed and carefully 
top tables may be 


ought unpainted at relatively 
low prices in large fu 
ment stores, as wel 


ture and dey 
eg oes ml Seder 
specialty of selling 
decoration, “When 
rated, they are excep- 
tionally ornamental, which accounts for 
their present vogue. 

table i 


onal, 
degree in their size and height from the 


nd ieregular—and to a smaller 


floor, Some have a molded or "pie-crust 
edge, others a plain edge, Which design 
is preferable depends somewhat on the 


color scheme to be employed and the 
setting, but it is largely a matter of in- 
dividual choice. 

Many ai 


‘the best advantage, Birch is the finest 


of the woods generally to be found in 
npainted tl-top, tables. Given a top 
of hich, it is not of s0 much consesuence 
if the pedestal is one of the softer woods. 
As in all fu , the great 
charm of the tilt-top table lies in its 
‘color scheme, 

t-top 

. Land 3) 

with molded edge is prob- 


ably. the most. popular; 
it is likewise the simplest 
decorate. 


‘Top in black with gold 
exlge: transfer design of 
roses (Fig. 3) in rich reds, 
with deep green foliage: 
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Cfive Ways to Paint 


a trim color. ‘The stripe must be 
clean cut, and true as a die or 
theeffect iscrude and amateurish; 
but those who have had expe- 


pedestal in black, Fience in striping oF 
trimmed with gold on friend who ean do this part of 
turnings. ‘Top in lettuce the work for them, 

green, with molding in J will find the effort 

gold and a narrow black 7 V° well worth while. 

stripe between the gold ‘A round table top 

and green, which sets O 5.0 4 wren ane wan (Figs 4) is liked by 

both colors} floral trans- Te %, When tS well many. When made 


foe design in 
bright tones, without 
fale to conflict with Ube body cole. 
‘plain top, without molding may be 
given an atic Lreatinent by painting 2 
ripe of color about 134 in. wide around 
the edge (Fig. 2) and filling in the field 
inside of the stripe with # contrasting 
color, Chinese red Er ‘the field and a jade 
igre stripe fs an effective combination. 
re eee ther cobstal bank gives 
the finishing touch. It is more difficult, 


op table ty olten beat 


molded edge, 
easily decorat 
cil as the oval top, and the 
same color schemes may be 
employed. Careis necessary, 
horever, tp aie trenfer 
desi shape to 
took’ well within a circ 

A. good color scheme. is 
Chinese red” edged with 
black for the top and either 
Chinese red. trimmed with 


Tilt-Top Tables \. 


By BERTON ELLIOT 


black or the reverse for the pedestal, 
Stippling around the edges is often used 
for ornamentation instead of or in addi- 
tion to a transfer design. 
A table with square top, (Fig. 6) ix 
ger than other tilt-top 
Senibed copetally 
in front of the fireplace. It is 


wedd-on a table 
shape when itis to have a fireplace 
‘setting. A good color treatment is 
Tettuce green ‘trimmed with gold and & 
dash of black between gold and green. 


VTRIKINGLY individual effects may 
be produced by painting cubist or 
other fanciful designs on the table top. 
Black is a good background color for the 
bright, daring colors this treatment de- 
mands. In the design pictured (Fig, 1, 
pinks, greens and blues are combined in 
sath trestneat 
ly stunning when the pedestal is 
different color from the top. 
‘As to the finishing of the table with 
h is generally used, 
art transfers, the 
mechanies of the work have been de- 
scribed in, detail in recent issues of 
Porvian Sctexce Moxtinx. All sur- 
faces, especially the top, must be sand~ 
papered to extreme smoothness, using 
nothing coarser than No. 4/0 sandpaper. 
‘The wood must not only feel smooth to 
the touch, but.on close examination must 
be seen to be free from tiny scratches. If 
the table is of poplar or whitewood it 
should be sandpapered, given a prepara. 
tory coat of pure white shellac, and then 
sandpapered again to extreme smooth- 
mae, [ave al a cer soll bo 
ied on the top without sandpapering 
Hetween coats: two coats will probaly 
‘enough on the pedestal. 
portant that a brush designed 
cially for use with 


a 


ig Iacquer be used. 
A soft hair brush—fiteh oF 
bear hair—is best. 
Great care should be 


the trim 


transfers are perfe 
tered, as the least variation 
will be conspicuous, 


% 
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A Simple Power Amplifier 


How to Build a Unit Using a 210 Tube—Supplies 
All B-Current—No Changes Needed in Set Wiring 


'N Poruian Screxce 
Montuty for September de- 
tailed instructions were given 

onstruction of B-battery: 


for 


eliminators, one of standard 


the power 
‘on. this pa 


with any receiver operated on 
batteries or a B-eliminator that 
whe 


X 210. type 
plifier with the 
acting as rectifier and one UX 
874 voltage regulator tube close 
ly controlling the ‘B-voltage 
the radio receiver. 

At you have a receiver of 
most any type and wish to use 
it'with the power amplifier unit, 
the procedure is simple and does 


By ALFRED P. LA! 


unit, and a 1 or 2 mfd. 160 volt 
unit. 
E—7,500-ohm fixed resistance 
rated at 25 watts, 
F—25,000-ohm variable re- 


sistance, 

‘G—2,000-ohm variable resist~ 
ance rated at 25 watts. 

‘L—output transformer. 

H, J and K—standard 3 
tube sockets. 
ing posts, sp 
attachment plug, baseboard and 


Use a UX 210 power amplifier 
tube: in sonkot Jy a UX to 
l oltage regulator tube 
in socket J. 


HGS. 1 and @ will show you 


how to cut the small panel 
tand fit it to the end of the base- 
hoard, Carefully’ stud 
illustrations before y 
‘assembling the apparat 
baseboard and you 


them helpful in deter 
where to run the wires, 
Fig, 2 as a guide for 1 
connections. Fig. 2 

between a theoretic 


Power unit and the condenser 
hlock are shown, as well as the 


not require changing any of the ‘wires that you are to put in. 

wiring inside your set. First, Fig. 2. This semipicture wiring diagram has the terminals of the ‘You will note that the various 
disconnect and discard the B- instruments in approximately the locations a for the actual intree pieces of apparatus that make 
hatteries you have heen using. ments: except Ftd G, which are reversed to simply wining dingram — yp the circuit. are arranged in 


Remove the tube from the Inst 
‘audio amplifier socket and replace it with. 
the special attaching phug shown at the 
Tight end of Fig. 9. ‘The flexible 
from this plug is connected to the binding, 
post marked grid on the power amplifier 
fas shown in the wiring diagram in Fig. 2 
‘The wires that were removed from the 
Behatteries are connected to the next 
three binding posts and the loud- 
speaker cord tips are fastened to 
the two remaining binding posts. 
Plugging the drop cord from the 
power amplifier in 
lectrie light socke 
‘on the filament sw 
the whole outfit into opera- 


tion, 


September mumber of Porcuar 
Sctexce Moxtir. 

‘You will need the following 
PYABC—Power wait consisting 
of @ high voltage transformer 


capable of delivering 550 volts across the 
secondary on open circuit with two sepa- 
rate 7ig-volt windings and including in 
the same case two suitable filter choke 
coils. 

__ D—Filter condenser block 


the same relative positions they 
have in the illustration of Fig, 1 whic 
was made from a photograph of the 
model power amplifier unit. ‘The two ad 
justable resistances, however, have 
moved slightly to’ simplify ‘the 
diagram. 
Remember, in building this power 
amplifier unit, that you are dealing with 
high’ voltages. Over 400 volts 
are developed in some parts of 
the cire ‘consequently yout 
tunst be careful with the wie 


a it that rou 
do not pull any wire so tightly 
around a sharp metal edge that 
trouble will develop later on in 

he form of a short circuit duc to 


“absense high voltage, 

2 severe shock, ‘never ia: any 

‘Grcumstances attempt to make 
(Continued on gags 108) 
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After the game~SORE THROAT 


Gargle when you get home 


‘Suppose your team did win—what comfort is 
that, a week later when sore throat, or worse, 
has put you in bed? 

Here's a good tip if you will take it. After 
any long exposure (and that includes cold 
bleachers) rinse the mouth and gargle with 
Listerine, the safe antiseptic. 

Immediately, it attacks the mil- 
lions of bacteria waiting for the mo- 
ment when body resistance is low to 
strike. 


Often, this simple and pleasant 


LIST 


precaution will be the means of sparing you 
pain and sickness. Listerine nips many a sore 
throat and cold. 


Incidentally, after a football game it re- 
lieves that hoarseness which is so troublesome. 


‘The wisest thing to do, of course, during 

cold weather months is to make a 
daily night-and-morning habit of 
using Listerine. Millions do—and 
are healthier for it. Lambert 
Pharmacal Company, St. Louis, 
Mo., U.S. A. 


RINE 


—the safe antiseptic 
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Easy Ways to Handle Heavy Work 


How to Save Your Strength and Avoid Accidents When 
Lifting and Moving Awkward Castings,Tools and Fixtures 


By H. L, WHEELER 


ps on ma 
chines that are located away from, 


surprising, the 
when machinists 
helpers have to do heavy 


ies such as lathes, 
illers. "Th Ke 
ever large castings, 
fixtures, and mach 
such as lathe chucks an 


sort of work hard sledding when they 
Hp into shop inadeuately sap 
especially if they have been in the habit 
of working under different conditions 
nerally the rule of such shops seems to 
he: Get the job done the best way you 
can with what we have and say nothing 
‘The result is that, mechanics are often 
seen tugging and Tugging and straining 
‘unnecessarily. 
Tt is no fault of the machinist that 
pose these muile-team methous. 
ible for anyone who 
must contend with adverse conditions to 
take the work easier and simpler than is 
customary, judging from the poor methods 
Thave often observed. 


DY DGERY and good mechanics 
have nothing in common. I believe 
to give all the thought 


study" po 

By doing. 30 he increases. his 
nces and places himself one step ahead 
rious devices and suggestions to 
be described are of low cost and may be 
economically made “at home.” Both 


Fie. 


By & Neral une of 


casting 
in Fig. 4 
) sa 
T example, 


large casting can be 
handled. If it were 


the shop, speci 
‘should be provided 
iftng it. or the assembling flor, a 
circular strap with trunions may 
made to clamp around the small outer 
end for lifting it into place, An emergency 
method is also shown—a crosspicce of 
jimber, cut the right length and inserted 
he hore under a should 

‘The cireular strap obviously allows the 
casting to be balanced and guided better 
when it has to be placed in an assembly 
oF lifted a considerable distance from the 
floor, If this casting were to be centered 
in aathe, in all probability it would have 
to be turned over. Hereagain the trunion 
strap is the more convenient and safer 
method; it may be left in place until the 
casting is in the lathe, and there is no 
interference when it goes up against the 


lick as would be the case if a 
chain or ‘rope sling were used 
through the bore 

‘The clevis shown is another use- 
ful article to have around the 
shop for handling heavy work. It 
aflords a safe grip on many large 


Pieces. 
All chains, ropes, hooks and 

other lifting devices shoul be care 

fully watched and frequently i 


spected for weak spots, And they 
uld “be tested 


remember a 


well 
chain that snapped 


‘They had a ver 

coos eall and might 
have been erushed 
todeath. Since then 
I have been cau- 
tious about all 
equipment used for 
lifting heavy Joads, 
For this reason 1 
consider it the part 
‘of wisdom to past 
the word along, even 
At the cost of what 
appear unnecessary repetition, ‘The 
‘strongest part of a chain is the weakest 
Jink—an old maxim that every workman 
should alway bear in ind, ‘The lose of 
life and time through shop accidents is 
appalling, and every mechanic should do 
his part to guard vigilantly against mis- 


ha 
iow one man can handle Jong, heav 
bare rshating om ape hn 
Seaaraeseaty ay 8 the bottom of Fig. 4. 

With a chain ‘k hung overhead, the 
bar tony be lifted (Coniaed on poe 121 


MiESY, time-saving shop ideas are 
contained in the continuation of 
‘the Better Shop Methods Department, 
to be found on pages 112 to 124. 


There are more than 2500 reasons 


why Starrett Tools have earned The L. S. Starrett Co. 
its reputation as the world’s greatest toolmakers. 
Every Starrett Tool sets the standard for quality 
and accuracy. ® 
That is why the big Starrett Catalog No. 23 W illustrating 
and describing the 2500 and more Starrett Tools is con- 
sidered an indispensable reference by men who appreciate 


Starrett Catalog No. 23‘W'is free. Simply send us your 
name and address. 


THE L. S. STARRETT CO. 
World's Greatest Toolmakers 
Manufacturers of Hacksawes Unexcelled 
‘Steel Tapes—Standard for Accuracy 
ATHOL, MASS., U.S.A. 


Use 


Starrett Tools 


© This seat on a radio, tool or ol burner advertisement signites the approval ofthe INSTITUTE OF STANDARDS. See page 6. 
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He stropped a new blade 
and i hariged his whole 
idea about shaving 


[ESE any mee be had always 
said Why should Ibother to 
strop my blades when new blades 
‘are so cheap?" 

‘To him a new blade meant a good shave. 
‘To be are the second, tied sod fourth 
shaves were not wo good, but he got by- 


friend Puracy showed 
wl ofered eo srop the : 
‘Tha fet hare with ae Bae Twi 
lexed, was aneye opener to him. He ad- 
Cited ro Peme tatneyer bees bad be 
had sich a woaderfl shave with » new 
bade, 
Of course he houghe a Twinplex when he 
feos andoot evay shave it that 
fescone;eatesingly smooth. 
To hiner and delight he Godt a 
final Lecnness for weeks 


tout of his Twiaples. 
‘You can now bay a Twinples for as litle 
we fajorioe thes 0 yeers sevog on 
Bide uch.“ moll B50 


Stropped Blade FREE 
Name your razor and we'll ead you re, 
2 new blade Twinplesed,, We would ike 
to thow you what real shaviog fs 
‘TTWINPLEX SALES CO. 


176} Locust Se, Se Loats 
New re 
ae 


winple. 
troppers 


FOR SMOOTHER SHAVES 


‘OT 20 long ago the stage carpenter 
in ‘an amateur ou 
Al the fen ceries sina erageoiy om 
curtain, om 
‘pected with the show, from the dirtctor- 
Inschiet down to the prize-winning ticket 
teller, stood bowing in the spotlight and 
Teceived the plaudits of an eager audience, 
Jerry was not among them. More likely 
he was cheering in the auc quite 
forgetting that he had built the platform 
upon which the play had been presented, 
and had given fit aid to a few frames 
which had since vanished behind a 
Of canvas. In thowe days Jerry didn't 
Inow that some of the applause to which 
he was conteibuting belonged to him. 
"Today he knows better. When the 
floral offerings come at the end. of 
show, although he may not get a. bunch 
of forget-mernots, he has cared. Te- 
tmembrance. When the nest play is put 
fon he won't be forgotten by a long shot. 
“The stage carpenter has come into his 
down. ‘He fs just as necesaary to the pro- 
Atuction of most plays as the actors are. 
And it is a wise director who will ap- 
point his stage carpenter along with the 
eat. 
‘You must understand that Tam as- 


theater group, having its own playhouse 
ada thoroughly competent working 
staff, but for a bunch of enthusiasts, one 
of whom has suddenly yelled, “Let's 
give a play!” In every live community 


Enter the Stage Carpenter 


How to Build Scenery for Amateur 
Theatricals—Beginning a New Series 


By Axpre Surru 
Aathor of “The Serncaright" 


someone sooner oF later gives gut that 
particular, exciting yell. And after that 
all you have to do is to find a suitable 
play, pick the cast... and so forth. 
And it is in among the *and-so-forths” 
that, T would introduce Jerry. And T 
would make it an early introduction, 
Because, as I said, Jerry is now far too 
important to neglect. 


ADD, of the sane T am writing about, 
who are probably putting on their 
first play and never suspecting that it 
‘will lead them into forming a permanent 
dramatic dub, with four shows a year, 
big ideas and the dream of a playhouse 
of their own—of this gang in its enthu- 
fiastic infancy, the chances are that the 
stage earpenter wil be the designer 
of the settings. Perhaps it will be the 
other way around: the scene designer 
will have to build his own sets, convert 
hhis designs into actual frames, cover 
int them. ‘That is why Jerry 

ut of the 


‘build them, and then paint them, to say 
nothing about setting them up and 
striking them @ few dozen times during 
the rehearsals and the night of the 
show! 

So it is with this talented three-way 
artist that the wise director will call a 
conference as soon as he has set. the 
members of the cast to learning their 
parts. In this (Continued on page 227) 
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(amels—so mellow, mild and unfailingly good 


e127 


MODERN, particular smokers, it is 
your insistence upon the best that 
makes Camel lead all other cigarettes. 
You are hard to please. In the true 
spirit of the modern age, you look for 
until you find value supreme in a ciga- 
rette. And it is this unremitting search 
for quality that puts Camel over- 
whelmingly first. 

For Camel combines all those virtues 
0 indispensable to the cool, satisfying 
smoke. The choicest Turkish and 


Domestic tobaccos that Nature’s sunny 
fields produce. And a blending that 
brings these inimitable flavors and fra- 
grances to the delighted taste of the 
smoker. Really, there is no other 
smoke like Camel. No other can be 
so everlastingly good. 

If your taste calls for the enchant- 
ment of the finest, just try Camels. 
Always tasteful and smooth. Always 
so mellow and mild. 

“Have a Camel!” 


R. J. REYNOLDS TOBACCO COMPANY, WINSTON-SALEM, N. C. 


Lionel Alltel 
Tanned No. 20L 
“Tamia 


Lion} Electric 
BullSignal 
Nes, 069 and 69 


“a Z “4 
Real enough foraman eink Tone a eS 
pipial Siridec im ee 


Jor a boy to operate, 


OU'RE the Traffic 
ting atthe Lionel Switch Tower, 
jour hand at the control levers. 

id's down the line—he's the 
Section Boss. Everything is ready 
las go! 

Touch the control lever in the 
Switch Tower and presto!—down 
the gleaming Rail goes your beau- 
tifal Lionel Train, its powerful 
Super-Motor Locomotive pulling 
life-like Passenger Cars, Diner, or 
as many of the ewenty-nine differ- 
ent Lionel Freighe Cars as you 
choose, There she goes—over the 
Bridge! Watch the Crossing Gates 
automatically raise and lower as 
the Train whizzes by. And wuteb 
that Lion Train-Coiral- Semaphore 
at the far end! Red light shines 
and halts the Train—chen flashes 
‘green after a few moments and 
the Train is on its way again. 

Iesemaryclous! The gos el ings 
Toke theres the Swlch ahead Beck 
in the Switch Tower you touch another 
lever the Switch is thrown, the Train 


el Electrically Contr 
‘Siwitch Nor. 222 and O21 


fever and the Train stops. Bu 


arias Guiding « feseht yard dows seefor yourself justhow wonder- Electrically Controlled Railroads 


p Ril the Lionel Railroad’ System —for"0" Gauge snd "Lionel Scand: 
a the new Lionel Derick Car wich  Peaily ia! Our book is the most ard” Track This great 46-page 
operating boom and tackle, and t= CGaborate ever poblished: Ia full bookshows the supreme qual 
sey comesien Demo, Coe Sued colors it shows the great var and built-in excellence of al 
aod! Agta you touch a lever rout SSE Lionel ‘Trains And Equip Lionel Products Sets from $5.75 
‘Tea backs, ur, onto the an ling, meat KdescribestheLionelI00% _t0$300. Send for he book today. 
Snir wayt Just ink! You Gn do See Linel Prducts demonsinaed atthe leading department sores 
ail this te any distance from the wack toy bardasare, electrical, sporting goods and furniture stores, 


‘THE LIONEL CORPORATION, Dept. F, 15-19 EAST 26TH ST., NEW YORK, N.Y. 


“STANDARD OF THE WORLD SINCE 1900" 


“MULTIVOLT” TRANSFORMERS 


[JONELSk" TRAING 


How to Beautify Your Fireplace 


A Simple Way to Replace an Ordinary Mantel with 
One of Colonial Design at Surprisingly Small Cost 
By EVERETT EAMES 


OR ages the Lreplace h 
4 een the most enduring 


our day 1 
Freplace is an aesthetic one, aad 
iT it is not beau 


ne form. ‘The base for these 
4. Itshould be 
glued into position and clamped. 
While the glue is hardening, 
visit a woodworking mill and se- 
lect a number of mold 
used in, the construction of the 
mantel in Fig. 1 are shown in de- 
tail in Fig, 5. Itis seldom possible 
to obtain just what is wanted, 
the required design ean be in 
vised by" pani 
more corners or surfaces of stock 
roldings, ‘Those marked Nos. 3 
ar indicated in cross section, 
‘old wooden mo 
used to make the 


iy. bul 
ty bit 
forthe 
man with « ho 
workshop. this 
should be no ob- 
stacle, Enough 
material can be 
bought, for about 
30 to bi 
mantel which 
would cost #100 i 
the finished state, 


‘As the tendency in small house archi- 
tecture today is more and more toward 
the Colonial, the mantels to be described 


will be found particularly appropriate. 
‘The first step, after removing the old 


‘woodwork, if any, is to construct a hollow 
rectangle of the s 


required by the fire- 
pening, allowing & margin the 
‘one brick on each side and 10 or 

‘The horizontal edge 


er required de- 
ad gee pene frp on 
ea vary roa Sy 80a. 
48 in, or even larger; a good average is 28 
by 36 in. wide. Of the three large pieces 
required for the latter size, two should be 
‘and one 13 by 70 in. 
ine, basswood, or any other 
ble soft wood that will take pai 
lily and ean be easily worked, may 
be used. ‘The back should be’ rein- 
forced and plenty of hot ghie and 
‘wood serews used as indicated in Fig. 4. 
‘To allow room for suitable moldings 
and ornamentation, the upper piece 
should not be less than 13 in. in width 
and preferably of one piece. Stock 
this width usually can be obtained in 
whitewood; in fact, the writer once 
miade the hacks of some breakfast nook 
seats of ston 26 


but the 
“workshop 
Per” can cco: 
fully imitate the 
carved ones hy 
building up Ue 
designs” piece by 


piece, 


ieee, 

The design 
should first be laid 
cut iectly on the 
wood with come 
pass and rule, and 


pending on the thickness of the upper 
part of the panel, mentioned later. 
wood is excellent for these sinall parts as 
the grain is absolutely straight and never 
turns the cutting tool from its course. 

‘The easiest motifs to make are those 
with the vertical half-round 


erate 
4 


fi 
D Bets poscstou bs 
‘iyradied firmly in position, 
itis not necenary to use hot glug 
these parts. 
H hich the designs 
are built up consists of two parts, the 
- base marked X in Figs. 4 and 5 
and the 24 to Si in, cut-out part, Y. 
In making the latter, a fret saw is 
brought into play to make the long 
oval or half-round cuts. This piece 
first should (Continued on page 82) 


os 


Lay Creo-Dipts over 
old side-walls 
Reduce your yearly 
fuel bil 150 base 


AY Creo-Dipt Stained Shingles 
tight over the side-walls of your 


resent home, T consol shou one 
Bird more shane 
tomer si 


Towers their Fuel bill, 


fourth. 
2" Creo-Dipts make your house cook 
in summer, too, because they add 
fther coat of insulation agamnse 
tmer-heat ag well as winter-cold. 


value 
ail Rowe Mt 
fut about genuine 
covering old wdewallss ror 
Fora new home. Or, ask yout lumber 
Sele aye beac 
ot Creeps Bal ernst et 
snot next” Leading lumber dealers 
Sverywhers catty genuine Creo-Dipre 
ino. When yu buy, ok foe she 
ttume CrrDipton each bundle 


CREO-DIPT 
Stained Shingles 


re0-Dig 


MAIL THIS Srernyey| COUPON 


Creo. Di 336 ier SNe, Toma 
‘etna, 8. in Gland Crs Dap Cn Ln 
Feesitoyal aa ag Torstar eee 


Sette 
ere cp 


mint of ocd Cree Dip ares 


$$ $= | ' 
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How to Beautify Your Fireplace 


(Continued from 


su 


lhe attached to the base; the center- 
piece, where required, next, and last- 
ly the blades or strips, as the case 
tay be, All brads should e counter: 

In placing the molding. the cut- 
and-try method is recommended, 
‘The corners must be mitered perfect. 
ly. If the miter bor has. tendency to 
play tricks, the file and plane must be 
resorted to, Allof the molding should 
be glued on, as well as bradded. for the 
mantel will be heated and cooled and 
accordingly subjected to many 
strains. 

Enough moldings, center and cor 
ner motifs have been shown to make 
up a doren designs by putting to- 
gether various combinations. It is 
ot wise, however, to put on too 
much decoration. 

A.coat of thin white shellac should 
be applied both front and back in 
‘oner to minimize the absorption of 
moisture, Leave the top piece of 
molding loose until ready" to set the 
mantel up, ‘Then drive in a screw 
wherever a stud can be located 
through the plaster. ‘The lowee end 
then is tocnailed to the floor and a 
quarter ound molding applied as a 

al fish at the. port where the 
mantel meets the floor. 

‘The shelf is put up last and may be 
of in, stock as the molding marked 
No. I is used around the edge to 
make it ‘of heavier construc- 
tion. A piece of flooring or other 24¢-in, 
or 2i¢-in. strip should be beveled on one 
corner and used as a finishing strip be- 
gen tha sh aad the wll 

inting is a part of the interior 
decorator's job and may safely be left to 
his discretion. ‘Two coats of enamel un- 


‘Working drawings of the mantel shown in 


eseetat tt Ln tm oats ofthe 
highest ‘enamel are requit 
Wien at fast your mantel te Gnished 
‘and you stand off to contemplate your 
handiwork, you, will appreciate better 
than ever tat A thing of beauty i 
joy forever.” 


Boring Guide Makes Furniture Building Easier 


DOWELING ji 
that, will 
prrtcellytruchles ts 

fectly true holes to 
eeive domes om fat 
‘work such as table 
tops and cedar chests, 
may be made in hal 

Cut two 6-in. pieces 
of 3¢-in. strap iron. 
‘Through each dei 
accurately centered 


‘sharp Clamp, the straps ‘rm 
to the block, using the icles ini the 
Sie and 34-in, holes, Fasten the straps on 
‘ith screws, glue the wood to another 
piece of hardwood, as 
shown, and drill out 
‘the wood between the 
holes in the straps. 
Makea scratch 


hole, so that the jig 
may be clamped 10. 
board exactly where 
itis desired to bore, 
Togeta tight Aewith 
factory made dowels, 
toe od ded ah 
Stock to 2% hy Gin. Gage down the mid- lips blunted from a point 2 in. from the 

‘Locate a point 254 in. end up to the shank,—G. H. Wastreaxer. 


‘le of each edge. 


AMPLION 


Colonial Cone 
ACI2 __---_- $35.00 
14x 14"x 9" 


A handsome two-tone 
abinet with 


New cone assembly with 
the famous Amplion 


The efficiency of this 
compact little model is 
due to its unusual con- 
struction and design. The 
cabinet itself acts 
sound board and 
nating chamber, whi 
produces « natural tone 
of singular sweetness. 


Other Ampilion models 
from $12.00 t0 $145.00 


Ever since broadcasting began, the name “Amplion” 
has been supreme in sound-reproducing devices 
MPLION quality is an accept- recognized artist — the cabinet 
ed standard the world over work is of the highest order of 
—due to the famous tone qual- _ craftsmanship. 
ity of every Amplion model. Amplion pl doeeaswellias 
Every model is designed by a + theear. 
Ove new illustrated booklet is cs} 
now ready. Write for a copy. 
THE AMPLION CORPORATION OF AMERICA 
531-535 West 37th Street, New York City, U.S. A. 
The Amplion Corporation of Canada Limited 
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CanBuild 
this mode 
High-speed Power Boat 
-ata Low Cost 


DESIGNED inexact proportions eo all ied 

ver boats this mat" 36 inches long by $ 
inches inthe beam) ean be casly asco from 
the Boucher Constroction Set of che "Dolphin. 
This model bor, ready for smembling-toclud- 
ing le and el ul of Sa waren 
veneer, frames of "3 ply specially treated 
ence arm pce, Uc es bard al stem of 
Inahogany—everything ‘complete ready 10 a 
semble S10, 


High Speed 2-Cylinder 
‘Marine Engine 

“This high speed, trunk piston type igh 

weiphtenote tne on all neem peeferes Sod 

wil ve RPM o «rea of wth 


Sprificarion:—Cylinders—Magnalite, Base and 
Steam Chest made. of Magnalite. Cylider 
Cover and Fly Wheel is made of fine Grey Case 
Iron, Crankshaft and Eceenerie-machine steel— 
all other purts—special bronze alloy. 


lo the Dulin irl sare) shi ped 
ta gin ented hoop ay 


Send 25¢ for Model-Makers 
92.Page Hand Book. 


sun fmm Cn iy tse 
Fete ircomtnnon has pong mae ope 
fod hdres of her tes you wid sc 


Geplemen Eocene 46 for which 
Sly your ope lee tole, 


Nowe 
Ales ee 
‘Headquarters foe Model Maiers for 22 Years 


seal me me 


415 Madison Ave. Dept. MN N.Y. 


PUPULAR SCIENCE MONTHLY 


Better Heating at Lower Cost 


How to Install a Labor-Saving Furnace 


Control System 


in Your Home 


By CHARLES B. CARLON 


In an article in the October inzue (page 77), 
Mr. Carlon told how to install a small, 
inexpensive blower that scould enable you 
to burn cheap grades of coal satisfactorily 
in your hose heating plant. In the present 
article he explains various types of thermo- 
static controt ‘and gives much in 


Sormation of value on up-to-date, labor-sae- 
{ng methods for repuetleg hea 


‘They will be discussed 
in the order of the 


Fg 1 at abt 
Mememade ina 
heating system, 
‘Note. the thermo 
stat on top of the 
Roller Fla. 7 
(abovels The back 
of the slr clack 
wih toggle witch 
SF iadaatuee typ 


combustion systems, 
however, is in having 
the house warmed 
automatically, before 
arising. ‘The cost of the boiler type is 
about twenty-five dollars, Clock, resis- 


tance or switch, and wiring are’ ext 
Boiler control, though, is only relative: 
the thermostat setting must be varied 
according to weather conditions. House 
temperatures will vary widely and are apt 
to go to extremes, 


PT iE room type 110-volt instrument 
‘maintains a more even house tempera 
ture, from two degrees below the range set 
to two above. The cost is about thirty 
dollars, with wiring extra, All wiring 
must conform to the Underwriters’ Code. 
‘Several manufacturers make instruments, 
‘of the above types and a number of 
blower manufacturers use them, 

‘The second class of control is the 
ordinary draft-operating thermostat 
adapted to move the blower switch by 
mechanical means. It may, in addition, 
control the draft doors. ‘The room-tem- 
perature range may be adjusted closer 


in this type than in either of the others, 
not varying more than one degree below 
for above the set temperature. Some 
Mower meseiactarery un instruments of 

his type, but only have a magnetic relay 
switch and make no provision for con- 
trolling the draft, doors, thus requiring 
the use of forced draft entirely. ‘The 
author has found draft control to be a 
decided convenience in mild weather and 


the latter either gravil 
or electri 

pine 
much the 


temperature cause expansion or contrac- 
tion of a bimetal element, closing a battery. 
cor transformer circuit ‘when the room, 
temperature falls. ‘This causes the cellar 
motor to make one half a revol 


ng another half revolution of the motor 
snd an opposite movement. of the draft 
doors. ‘This cycle is repeated as needed, 
Refinements and the 
account for the vi 
gravity: motor 
spring, motor weekly 
attention. ‘The two former types of 
motors require two dry cells a year, of a 
special transformer may be purchased 
from the manufacturers; the third type 
contains a transformer. 

In mild weather the blower may be 
disconnected (Continued on page 124) 
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$15.0002 in cash prizes 


or a slogan about WOOD 


Read the fascinating story of Nature's most friendly and useful material. 
Know more about its beauty, durability and economy. Learn the truth about 
America’s vast and permanent supply of timber. Then send us your slogan! 


‘This message may mean $5,000 to 
you. And remember that these 
slogan contest prizes are seldom 
won by professional writers or 
technical experts. Nearly always 
the winners are people whonever 
expected to win. So do not skip 
anything—not one word. 


No timber shortage 
Almost everyone has been in- 
dduced to believe that this country 
is confronted by an acute ahort- 

of timber. “This is not true, 
“Sa fact, Col, Willam Be 
Greeley, U. 8, Forester, urges 
the nation to “Use wood and conserve the 
forests.” For timber isa crep. It needs tobe 
cutwhen ripe, Failure todo.so means waste. 

"There is enough standing timber in the 
United Stares today to build a new six 
room house for every family in this coun- 
try, Canada, South America, all of Europe 
and the entire British Empire! And the 
aduditienal lamvber supplied by the yeerly 
_grewth of sanding trees would build acon 
tinuous row ofthese houses along both sides 
‘of «street reaching from New York to San 
Francisco. 

"These are not*“opinions” but izcts backed 
up by extensive investigations and published 
reports of the United States Forest Service. 


Better lumber than ever 

Not only plenty oflamber—bot better him 
ber! Today, American Lumber Stardards, 
aulopted by the industry and endorsed by 
the U. 8. Government, give the purchaser 
protection he never had before. 

Universaladoption ofteliablestandards has 
won forthe Lumber Industry high praise from 
Secretary of Commerce Herbert Hoover. 


Vood built America 

Without wood there could have been no 
Americal 

Scout wooden ships brought the settlers 
of America across the wide stretches of the 
stormy Atlantic. Wood sheltered them in 
sturdy log cabins and wood housed their 
descendants in colonial mansions—many of 
which endure today. 


‘Throughoot the Thirteen Colonies wood 
builtthe homes, the churches, the town halls, 
the schools, Wood built the wharves, the 
warehouses, the stockades, the barns, the 
‘corn cribs, the bridges 

Later, ‘the Fory-Niners battled their 
way over the long cruel tral to California 
in covered wagons made of wood. On 
ties of wood the railroads advanced un- 
ceasingly, West, East, North and South, 


Uses constantly increasing 
Twenty years ago there were less than 
3600 commercial and industrial wses for 
wood. Today there are more than 4500. 

From the staunch timbers in mine shafis 
to the buoyant strength of Lindbergh's i 
mortal plane, wood serves mankind in 
‘countless and’ ever-increasing ways. 


Wood endures 
‘The oldest and most beautiful homes in 
‘America are houses built of wood. Many 
‘of them stand today, as sound in timber 
and beam, and as deeble, as they were 
before the Revolution 
Wood endures—and the supply is en- 
daring. It is the only one of our natural 
resources that grees. The mine becomes 
1 gaping holes the forest forever renews 


Wood is beautiful 

possesses a pleasing natural beauty of 
sgvain and texture that mellows and deepens 
with age and defies imitation. Wood can 
be fashioned and carved and fited into 
thousands of charming designs, 

‘And surely it is significant that the 
‘American architect prefers lumber for his 
‘own ome! 


Wood is friendly 
Of all materials there is none s0 friendly, 
with such # sense of human companion. 
ship as wood. Wood is warm and alive 
to the touch. The handle of « tool, the 
steering wheel of your car, the arm of your 
chair, the bowl of your pipe—you like the 
feel of them because they are wood. 
Wood is economical 

‘Wood is stronger, pound for pound, than 
sny other material. It is easly and cheaply 
fised to special forms for special needs. 


Wi 


Tis moderate cost is due today, inno 
mall measure, to the elimination of waste. 
‘There is a grade of lumber for every pur- 
ote, a right wood for every need. 

‘To inspire renewed and greater apprecia- 
tion of wood, and to make more widely 
Known its almost endless variety of uses, 
smanafacturers of American Standard Lum- 
ber in the National Lumber Manofactorers 
‘Association are preparing an extensive educa 
tional campaign. ‘The first thing the Asso- 
<iation wants is a “slogan.” Send your 
‘coupon ew! 


NATIONAL LumBeR 
MANUFACTURERS ASSOCIATION 
‘Washington, D.C. 
Monafecturers of American Stondard Lumber 


This free booklet may mean 
$50000 to you 


Send today! Msi coupon below and 
pone. Te contain 


‘mall your coupon right now. 
First Prize. + 
Second Prize | 


Four Prizes (each) © 
Fifty Prizes (each) 
‘Total, $15,000 


ate 

a eaves Amaia oc, Fir 
Cesiest of wet ey B08 

I Frise Siogan Contest. Piease send me free 
Be eee Getic fac esl? 

anh teenth. 1 

1 1 

1 

1 


Seen — 


RF. Da, Toes or City 5 


| Eee | 
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$129 a 
~earned 
Girl. of 


Dhonist. Hee musieal act is in con- 
‘tant demand for clubs, lodges, hotels, 
radio 


alr mimatel s,s 
eat new howe he 


Beate are 


a 


‘The Rudolph Wurlitzer Co, Dept. 1738 
meas re erg 


‘eararntrishamsremsea 


Airs 


CComerem 1907, The Radoph Wrkeer Company 


Pointers for the Handy Man on 


Using Wood Screws 


By E. E. Ericson 


remedy isto remove 
serews and bore 
larger holes for toalr 
shanks. 

‘A small amount of 
lubricant, usually 


recent laboratory 
tests on the holding 


drive and help pre- 
pratbreakage: Tests 

proved that the 
k iding power of the 


screw is not apy 
i ed by 
practice. 


Tn all hard woods, 
two sizes of bits of 


ills sould be wed A countersink 
should always be 
used tom 


screws. 

‘To drive screws a 
partof the way with 
so vicious a prac~ 


‘After some Fie 1. OF rt importance in driving wrewe 
Cxpetience, ‘one ‘can stoknow'whatine hes to bore for thom 
tage the size by plac- F 

i the drill on the shank of the screw as tice as some would believe, for scientific 
shown ‘4. With this drill, a hole is tests seem to indicate that, the holding 
bored to the depth of the shank or power of a screw is slightly increased by 

through the first piece of wood ed itis not 
pieces are to be held together as in Fig. 1. driven too far. ‘The blow of the ham- 

‘Avenalet Mi or Gell mtshed to'the sear beads te Burs cf the ond dowa> 
size of the root or core of the threaded 
part, but no larger, is used to. bore t 
the entire depth of the screw. If thi 
not done the screw will often break be 
it is fully driven 
place. In soft wood, 
mailer drills can be 
used and a hole of the 
same size throughout 
is often satistactor) 

When an attempt i 
made to fasten two 
pieces of wood  to- 
ether without  ade- 

te boring, the 


= 


not he pull 
because the shank of 
he screw willl 

ide in the first 
uppermost board. 
such a case the only 


Fig. 2. Hammering 1 screw 
‘pate way ino ot bal prntice 


ward around the serew and 
this position they offer 
nal resistance, 
use of a serew-driver 
ina brace is shown in 
ig. 8. Such a tool faci 
tates ‘the driving of all 
larger screws. Care must 
be taken, however, not to 
drive the screws too tight, 
for the mechanical advan: 
tage of the brace is great. 
Other things being equal, 
longer screws have more holding power 
than shorter and heavier ones, | Serews 
inserted in end grain will not hold more 
than 75 percent as much as those in the 
side grain, therefore use longer screws. 


Fig. 2. Driving 
sree ia eaey we 
Hav trace snd bit 


Fig 4, Matching 
the scew and bt 
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INGERSOLL produces a Fountain Pen 


Proved by Impartial Scientific Authority to Differ from Cheap 


Junk Pens that Hoodwink the Unwary 


Everybody can now afford a reliable 
dependable fountain pen! 


In selecting a Fountain Pen always be sure to go beyond its 
LOOKS. Remember that all the wear of the pen. is on the 
POINT, You can be easily fooled.” Millions are. A common 
‘tee! pen point costing a penay or two, will outlast the 
faverage fountain pen with soft gold point. 

INGERSOLL PEN points are made of solid 14-Karat gold, 
tipped with the finest grade of the hardest metal known to 
science HARD IRIDIUM. 

‘Their everlasting wearing qualities were recently proved 
beyond the shadow of doubt when ten regular stock INGER- 
SOLL points were taken at random and tested under the direc- 
tion of the ¥. C. LAB by Prof. Louis H. Young, of the 
MASSACHUSETTS INSTITUTE CF TECHNOLOGY. 

Imagine! One by one these ten points were placed against 
fa whirling abrasive atone for a solid hour each! ‘They were 
‘scratched over this rough roadbed of flint that wears away 
the hardest metals for a distance of FIFTEEN MILES. 
greater than the distance between New York City and 
Newark, NV. ithout a single one of them losing 
their smooth’ writing quality in the least degree! 

At the same time, ten ateel pen pointe—admittedly more 
durable than the ordinary soft points used in cheap fountain 
pens—were subjected to the same test and rendered totally 
lunfit for use after a few seconds. 

Reduced to actual writing 
‘even more amazing in that it 
INGERSOLL pen point was equivalent to the writing of the 
‘word “the” 144 million times. In other words, to give a pen 
‘the same amount of wear in actual writing service, you would 
have to write 30 words per minute, ten hours a day, every 
day in the year for 21 years! And at the end of even that 
time an Ingersoll would still be as good as ever! 


CHAS. H. INGERSOLL DOLLAR PEN CO. 
558 North Arlington Ave., East Orange, N. J- 


Ingersoll Iridium-Tipped 
Points show no wear after 
15 miles on grindstone 


‘The actual photograph of Inger- 
soll Pens under test an the ¥- C. 
Lab is reproduced. Each pen 
was so adjusted that the pres 
ture against the grinding wheels 
‘was approximately equal to that 
grerted by the average writer 
Each pen point was also set at a 
‘distance from the center 
Df the wheel so that the speed of 
the wheel across the point was 
1,300 feet per minute end the 
total distance travelled. in one 
‘hour was equal to 15 miles. 


Sold by deaters everywhere of went 


inect” pom receipe nol” correct 
peice iy model ‘and color 
Caan crating. 
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B-ELIM 
UX-21O POWER AMPLIFIER = 


Yhis Booklet is 
alter ooh ly se 
Yj bow! 


THORDARSON ELECTRIC MFG. CO. 
300 West Huron St., Chicago, ll. 


ER AMPLIFICATION SIMPLIFIED" 


Transform Your Radio Set 


IntoaReal Musical Instrument 


‘You can build a power amplifier in your own home 
that will be equal to the finest commercial amplifier 
and B-supply on the market. 

The Thordarson Power Compact is the only complete 
Powersupply foundation unit available tothe home con. 
structor. It contains the proper rectifier supply, two 
buffer condensers, two high inductance chokes and 
the power tube filament supply all in one compound 
filled case. 

The full efficiency in operation and the extreme ease 
of assembly are responsible for the great popularity 
of the Power Compact. 

No engineering skill is required to assemble the fin- 
ished amplifiers With a screw driver, a pair of pliers 
and a soldering iron, you can complete the assembly 
in from one to two hours. 

There are two types of Power compacts. Type R-171 
is designed for Reytheon rectifier end UX-171 power 
tube. Type R-210 is designed for UX.216-B rectifier 
and UX-210 power tube. 


Power Compact R-171 Power Compact R-210 
$15.00 $20.00 


.ooeeeeseeeeeseeeeeee ee For Sale At Good Dealers Everywhere 
= 


r 
i 
i= |. THORDARSON 
ele 
H aes 
| 
| 
| 


COMPACT 


THORDARSON_ FACTURING CO. 
a a 
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Paper Hanging Made Easy | New 


T Match all. following | 


strips and in the corners | 
iintsuttietas standards of 


Steps to Take 
in Doing Walls 


Wri match in the cor- 
and Borders — ’ The trimming can be efficiency— 
Helpful Hints done withthe scisom. 
{less Une paper ia of the Ne di d: 
By rit wiceucrmct: New standards 
LawrexceB.Ronaixs lows the margin 19 be I 
der's suggestion for ue 
I HANGING pupee {rleaming on page 104. of va 
on the walls of 
room, begin in a cor- WIEN a strip MOST important chapter 
nner, Work from the light be carried in the development of oil 
tavcaroa im ce oe " heat was written a year ago— 
will throw no a tapes pene as esd 
y new Silent ene 
treasuring and cues | thusiastic was the public's re- 
‘the right of the corner ing ight advantage sponse to the announcement 
fata distance of 34 in, in the size. Then | that the American Nokel Come 
Toss than the trimmed. te, fold and hang. pany has been able to write a 


dth of the paper. Use a Where the paper lay 

Plumb line any plece ver the wandwork, sequel to this achievement in 

St com ih wat snark hy press | the form of even greater sand 

tied. to the. end. in Tightly with the | ards of eficiency, greater value 

will insure the first'strip's being straight. dull side of the shears, and then use the - 

; wel every think cas a gu efor cutting Frew thepe- | sod Tower prices 

the joints exact lace and it will be a pericet 

aaa 7 Fe aaa aie In thelr effort to extend the 

‘After two stripe of paper are laid, the | benefits of automatic oil heat 


number of strips of the 


length aod -match them’as you do so, joints should be ioipeactiall rier 
‘at least 2 or 3 in, leeway. After rolled. This can ibe 
you become familiar with the way the  bedone with any ‘Nokol engineers have special 
pattern. is matched, you will find no suitable roller. A Y ized during the past year on the 
making the ruhtallowanceand regular paper 7 A deciles ieee eiisea tiated. 
‘the figure accurately as you hanger's roller is 
hang on strip. ‘best, but a photo for four, five, six and seven 
AY th face d he work. es 
AY the strips face down on the work- 
Pi seeemae new xsgoes new og 
in Tast. month's isue of Porutax Scresce, Hae. efficiency 
Moxritty. Paste the top one prepara- of eight no increase in price, 
tory to hanging, fold both ends toward —afterhanging the 
the center, pick up the strip, and mount strip before roll- ‘Mail the coupon today and learn 
Ue Fader uti the top of the strip ean i wil Soaramyieanes! Sea vei 
pe unfolded anil placed or two give the paste a q oes 
below the ceiling, Be sure to get the pat- ce to set, home with Nokol automatic oil 
tern right wide wp. Lean over andl look and it will not heat. 
down along the mark on the wall, Swing be squeezed out 


(Continued on = 


mens” aewerensiee | N BW, Silent 


Noke 


FREE—NEW BOOK 


‘(AMERICAN NOKOL COMPANY 
4198 Schubert Ave., Chiesso 
Preate send me your new book ow ol het, 


the paper so that the edge meets 

marie and th he top of the st 
against, the wall 

and a 

ng brush oF 

Untold 


same way. 


brush from the outside 
edge toward the corner 
and allow the inside 


Brush from the top 
down. If the strip is 
found, tobe slightly 
out of plumb, lift the 
paper from the bottom 
and brush it. in. place 
‘again until it is smooth. 
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Pipe Smoker Waxes 
Poetic Over His 


Favorite Tobacco 


Here is a hit of pipe smoking sentiment 
pretty well expressed, in our opinion: 


“A. Prescription” 


Have vou ever noticed 
right after a meat 

How tired and Iaxy 
‘orn alway feel? 

Vo telling you folks 


it isn't a joke, 
Tt will freshen you uf 
if vou try a we 
But whatever you do. 
these lines you must heed, 
‘There's a certain tobacco, 
ff course, that you need. 
Js parked in a tin, 
the tin's eoto 
Not only the smoking 
‘hut the chewing kind too. 
Of course if you never 
‘are bothered this way, 
Just keep the preseription 
for sone other day. 
Ask for tobacco, 
the best, that’ 
‘To shorten the story 
{ust all it “Edgeworth, 


smoke. 


blue, 


on earth; 


we make this offer: 


Lot ws send you 
free samples of Euge 
worth wo that you may 
put it to the pipe teat. 
Tt you like the sam 
ples, you'll like Balge- 

worth wherever 
and wheneve: 
you buy it, for 
never changes in 
‘quality. 


Write your name 
and address to 
Larus & Brother 
Company, 10 
S. 21st Street, Richmond, Va. 

Well be grateful for the name and nd- 
dress of your tobacco dealer, too, if you 
care to add them, 

Edgeworth is sold in various sizes to 
suit the noeds and means ofall purchasers 
Both Edgeworth Plug Slice and Edgeworth 

nbbed are packed in small, pocket- 


Pi 


ing pound, and also in several handy 
in-between sizes, 


To Retait Tobocea Merchants: Tf your 


jobber cannot supply you with Edgeworth, 


Slice or Edgeworth Ready-Rubbed for the 
same price you would pay the jobber. 
soe WRYA, Richmond, Pa 


Baie a a 


THE Rilcyles 


any set desired without, 
altering the method of 
construction. Cut lead 
Tinings for the battery 
‘compartment, if they are 
desired, and’ fasten in 
place with ¥¢in. tinned 
nails. 
‘The case should he 
fone over with No. 34 
ipaper. Remove the 
doors and hinges. Give 
the entire outside of the 
ease a light sponge bath 
fof clean water. After it 
hhas “thoroughly dried, 
sandpaper with No. 06 
sandpaper without a 
block to remove the 


ised grain. ‘The wood 
then ready for stain- 


ing, filling and. finishi 
with varnish, clear 


f ats lowes terms, the inky 
may be omitted, the special moldings may 
te iispeased with or selected from stock 
designs if the desired wood can be found, 
and the top may be made of solid wood 
resting directly upon the top of the case 
itself, ‘The front and two ends of the top 
may be molded at the mill, which will do 

ray with the work of malking the mold- 
ings and mitering them. ‘The curves may 
be sawed at the mill or may be reduced 
to simpler forms. 

If the case is built of whitewood or 
birch, ether of which may be finished to 
resemble mahogany wit results, 
the ahelves may be made full wath with 
out edge strips. ‘The hinges may be of 


A Radio Cabinet You Can Build 


(Continsed from 


Es) 


butterfly design, placed 
upon the outside of the 
door and case: thus no 
fitting will be necessary. 
‘The desk lid may be sup- 
ported by chains fas- 
tened by plates or stout 
screw eyes instead of the 


elbow” supports indi- 
cated. 
If a more elaborate 


cease is desired, one of the 
alternate designs of feet 
shown on Blueprint 70 
‘may be bandsawed, ‘The 
center of the end panels 
and doors inclosed by the 

lay may be earchully 
removed, the under layer 
‘of the plywood made 
ssoooth, and crotch gran 
mahogany. veneer Ia 
and glued by rolling and 
rubbing down. In doing 
this do not) wet the 
vencer. 

‘To do such vencering 
properly there must be plenty of hand- 
serews and other appliances for vencering, 
and the worker must be sure that he has 
the skill to handle hot glue effec- 
tively. ‘The gluing problem may be 
helped by using casein glue, which sets 
much more slowly than hot glue. 

More elaborately designed and wider 
inlays may be purchased from dealers who 
supply the furniture trade, A monogram 

le of strip inlay or ornamental inserts 
bought ready made may be placed in the 
center of the panels, 

A doll’s house of Colonial design and 
a new ship ‘model are the blueprint 
proleces stheduted for the December 


A 
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<== Tools that SPEED UP 
automobile repair work 


You'll find them all in this free 400-page catalog 


Valve Lifters—that raise and hold positively 
—never slip or catch fingers. Valve Grinders— 
that make valve-grinding as easy as hand drill- 
ing, and lift your fingers clear of the vertical 
cylinder-head bolts. Feeler Gauges—that take 
the guesswork out of spark-plug, platinum- 
point and valve-tappet adjustments. 

Electric Drills that drill steadily hour after 
hour on the most gruelling job, without distress 
or overheating. The 34-inch Heavy Duty 
Goodell-Pratt Electric Drill goes through 14- 
inch cold rolled steel in 13 seconds. Precision 
Tools—that tell depths and diameters, lengths 


GOODELL-PRATT COMPANY, GREENFIELD, MASS., U. S. A. 


MAKERS OF 


and outside measurements, accurately, to the 
thousandth of an inch. 

These and many more good automotive tools 
are pictured and described in the Goodell-Pratt 
400-page Catalog shown above. 

Some of these tools will be new to you—will 
show you quicker, more convenient ways in 
automobile repairs and adjustments. 

These tools are sold by good hardware 
stores, mill supply houses and automotive sup- 
ply dealers. 

The catalog is free. Write for it. Select the 
tools you want. Then see your dealer. 
© 


MR. PUNCH 


GOODELL PRATT 


1500 GOOD TOOLS 


© This scat on « radio, tool or oil burner: 
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Less 


THAN ONE PER CENT 


An Advertisement of 


the American 


Telephone and 


Telegraph Company 


No one person owns 
as much as 1% of the 
capital stock of the 
American Telephone and 
Telegraph Company. 

The company is owned 
by more than 420,000 people, 
with stockholders in every 
section of the United States. 


It, in turn, owns 91% of the 
common stock of the oper- 


ating companies of the Bell 
System which give telephone 
service in every state in the 
Union, making a national 
service nationally owned. 
The men and women 
owners of the American 
Telephone and Telegraph 


Company are the 
largest single body of 
stockholders in the 

world and they represent 
every vital activity in thena- 
tion's life, from laborer and 
unskilled worker to wealthy 
and influential executive. 
Although the telephone was 
oneof thegreatest inventions 
of an age of large fortunes, 
no one ever made a great 
fortune from it—in fact, 
there are not any “telephone 
fortunes.” The Bell Tele- 
phone System is owned by 
the American people. It is 
pearl in the interest of 
the telephone users. 


A2cStamp 


|—will start you on the road to 
success. See Money Making Op- 
portunities on pages 146 to 174. 


or eet 
eo bare Wek 


W.B.G J.E.Boice Dept. P.S. 11-6 


Toledo, Ohio 


How to Repair 
and Polish 
Furniture 


By Cuersea Fraser 


every easily concealed; others 
are likely to challenge your knowl 
‘and skill a good deal more than the se 
‘and surface blemishes mentioned last 
‘month in my article, “ Patching Damaged 
Furniture." 

‘When a piece of furniture receives a 
square blow from some hard object, the 
extent of the dent or bruise governt the 
depressi 


[press it into the cavity 


Kot fatiron, ag shown 1, page 
34. Keep the iron in position 0 as to 
cause steam to penetrate into the wood 


fiber below. ‘The cells will slowly swell 
and the contusion grow less and less, 

‘When the bottom of the defect comes 
vp to the main surface, the ony 
Lat remains tobe dane is torub the spt. 
Sprinkle a few drops of sewing mac 
oer alive oil on the damaged surface, 
‘add a small pine ‘pumice powder, 
then lightly rub the fine oil-mixed grit 
until the abraded varnish has been 
freshened up and appears uniform with 
the remainder of the surface. 

‘Should any white show around or in 
the bruise, mix a little stain (an 
colors soluble in water, or household 
dyes for wool, which were mentioned 
last month) with liquid shellac to mateh 
the finish. A thin application of this will 
dry in fifteen or twenty minutes, where- 
upon another coat should be addled, to 
give body to the surface. Rub the new 


filim lightly with a felt-covered block until 
tthe glare of the shellac has been softened 

to match the original finish, 
Some bruises are far too deep to be 
effaced by swelling the wood fiber. These, 
icks oF spots where wood has been 


like 
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... Modern 


Radio is better with Battery Power 


NOT because they are new 
in themselves, but because 
they make possible modern 
perfection of radio recep- 
tion, batteries are the mod- 
ern source of radio power. 

Today's radio sets were 
produced not merely to 
make something new, but 
to give you new enjoyment. 
‘That they will do. New plea- 
sures await you; more espe- 
cially if you use Battery 
Power. Never were receiy- 
ers so sensitive, loud-speak- 
ers so faithful; never has 
the need been so imperative 
for pure DC, Direct Current, 
that batteries provide. You 
must operate your set with 


The air ts fell 


current that is smooth, 
uniform, steady. Only such 
current is noiseless, free 
from disturbing sounds and 
false tonal effects. And 
only from batteries can such 
current be had. 

So batteries are needful 
if you would bring to your 
home the best that radio 
has to offer. Choose the 
Eveready Layerbilt “B” 
Battery No. 486, modern in 
construction, developed 
exclusively by Eveready to 
bring new life and vigor to 
an old principle—actually 
the best and longest-lasting 
Eveready Battery ever built. 
It gives you Battery Power 


of things you 


for such a long time that 
you will find the cost and 
effort of infrequent replace- 
ment small indeed beside 
the modern perfection of 
reception that Battery 
Power makes possible. 


NATIONAL CARBON CO., INC. 
en York [Iq San Francisco 


Union Carbide and Caron Corporation 


Row Porn 


KPO-KGO-<on Francieco 
‘RYOA-ROMO-Seatle 


EVEREADY 
Radio Batteries 


shouldn’t miss 
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Better tools mean better work 


‘Tu Sargent Auto-Set Plane is so 
strongly made that you should never 
need to replace it. It is so moder- 
ately priced that you cannot afford 
to be without it. It is so carefully 
and accurately fitted that the chro- 
mium steel cutter seems a solid part 
of the plane itself, and cuts with, 
across, or against the grain without 
chattering. Sargent Auto-Set Planes 
insure clean, accurate work. They 
can be quickly and exactly set at 
any adjustment. and the cutter 


® 


Sargent Steet Block 
"Mane No. 5206 


[SARGENT] 


PLANES 


can be taken out, sharpened and 
replaced in the original position 
without disturbing adjustment. 

Sargent planes are used by car- 
penters and wood-workers every- 
where. The Auto-Set and the small 
Steel Block Plane also illustrated 
here will finish any job. Ask your 
dealer to show you Sargent planes 
and write us for catalog and further 
particulars. Sargent & Company, 
Manufacturers, 50 Water Street, 
New Haven, Conn, 


Sartent Auto-Set 
‘Bench Plane 
‘oH 


Better Than A Brush 


‘The Lacquer-Well Spray Gun 
for all broshing Incquers include 
ing brushing Duco. 

“Anyone Can Work It 
Lacquer your auto, sereens, te. 
Make your old furniture’ like 
new. Beery” home’ workshop 
should have ene. 


‘THE LACQUER-WELL SPRAY 
| sors 10s st. COMPANY Cleveland, Ohio 


How to Repair Furniture 


‘order to make them look 


quire filling 
well, 

For surface bruises and nicks not great- 
er than 34 in, across, use either stick 


shellac or sealing wax of the proper 
color, applied with a hot screw di 
‘ther an old one or a cheap tool wort 


less for regular work). ‘To fill larger de- 
fects it is advisable to insert a patch of 
‘wood, often called a “dutchman, 
wax are too brittle in large areas 

As a substitute for 

nercial plas 
ic on, glue and wood 
dust, or a gesso mixture, the preparali 
ch was deacribed in the preceding 

. Especially with corner or edge 


to prove durable. 


wor nar / 
Thon 


unoencuT oR 
tana BLEMtones 


ZZ 


nvise movsTenED 


= 


“ourcn an” 
IMlow Sonrnet 30 4 
Proect MOCK 6iUED IN 


Methods of treating tui 
‘emianes to be hie, and applying patches 


Pom bacwne 


defects avoid the use of shellac or w 
for itis likely to chip out when struck, 

‘Where the cavity is shallow but large in 
‘extent, and stick shellac or wax scems the 
best filler to use, deepen the hole with a 

dercutting the ed 

trifle (Fig. 2, above) 10 as to afford the 
ling sort of anchorage, Even whe 
applying gesso or glue and wood dust, the 
deepei dercutting of slow 
repairing will 
‘of large holes and 
certainly on ly fine work, if 
‘wooden patch is inserted. 

‘The new wood should be as nearly like 
the ori ‘You must 


grain of the main stock, as i 
it is best, of course, to make the patch 
diamond-shaped, rather than rectangular 
to avoid a hard straight line across the 
grainateach end. 

It is ually wise tomake the dutchman 

ening up the cavity it 

enter. ‘Use a plane to get the ends and 
tedges of the patch perfectly level. Hi 
tines ieated terres yous fons 


while you grasp (Continued on page 96) 
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Battery or 
All-Electric 
OPERATION 


offer of the day. Test at 
RANDOLPH RADIO for thi 
in stations from near and far wit 
ith easy one-dial tuning—after it easily 
re wny radio you have heard—after you are more than 
tiatisfied then you can buy it direct at factory prices. Every 
RANDOLPH must make good before it is sold. 


try this 
‘da 


‘The RANDOLPH SEVEN-TUBE CONSOLE illustrated here 
can be had for use with batteries or connected direct to the 
electric light socket—absolutely batteryless—no batteries, 
‘chargers or acids—just plug in and tune in. 100", ellicient 
either way.  Tts construction and performance have been tested 
fand approved by leading radio engineers and authorities — by 
leading radio publications and laboratories. 


Sevilccyugd 
{anee, wonderful 


sor “Randolph, $ 
fant goto ot 7-Tube Console 
Single Control 


Lard 
rol Mick. Your get n'y revel, ban a RETAILPRICE 
formance ld two moee sec tis Week Completely Assembled 
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You 
can tell by 
his hammer 


‘The man who isn’t satisfied 
with anything he builds or 
“fixes” unless it’s absolutely 
right is the kind that gets real 
satisfaction and pleasure out 
of owning and using Maydole 
‘Hammers. 

If you're that kind of man, there's 
‘only one make of hammer for you 
=the genuine Maydole. Grip one 
in your fist. Feel its superb “hang.” 
Remember that the head is presse 
forned of selected tool steel and the 
handle is of clear, second-growth 
hickory, air-dried for years and put 
on “for keeps.” You'll recognize it 
for what it isthe finest hammer 
that specialists in hammers for over 
eighty years can produce. 

‘Ask your hardware dealer to show 
‘you a Maydole in whatever style or 
‘weight you need. 

Write us for a free copy of our val- 
able and interesting Pocket Hand 
book No. 23 “B.” You'll find ic 
‘useful. 


Waydole 


Maydot 


‘Tae David Mayle Hamner Ca Norwich XY. | 


How to Repair Furniture 
(Contin rm page 85 


mantel 
erates 
\ 
—_— 
4 


SSTiencer parcn 
jeuuen in 


Foor cut 
rare’ pmauecTion), 


the block in your hand and draw it across 
the fine-set cutter. Level the faces of 
thin pieces with a hand scraper, or sand- 
paper wrapped around a bloc! 

the patch over the ble 
suitable projection at the edge or end if a 
bborder job is being done, and trace around 
it with the small or “pen” blade of your 
knife. This will leave a whitish ou 
line on the varnished surface. Then, 
the knife or a chisel, deepen the outline 
and hollow the interior wood to the cor- 
rect depth. |Make the bottom of the 
recess as level as 


“Tg the patch in ihe open . Wits 
t00 loose, cither make a new 
patch, o glue it in as it is and later fill 


the interstices with stick shellac or seal- 
ing wax. If, on the other hand, the patch 
is too tight, pare it away carefully to fit. 
See Figs. 3,4 and 5. 


forth, but do no 
‘Dampen a cloth in warm water 
nel quickly wipe off all surplus glue. Over 
he patch place a blotter or a pad mace by 
folding paper or cloth, and exert some 
sort of press 
the glue dr 
you can use a flatiron or other weight; in 
‘some places clamps can be applied, oF 
thin strips of wood sprung, bowlike, 
between a block covering the pad and an 
overhanging portion of the cabinet. On 
perpendicular surfaces which cannot be 
shifted to the horizontal, such as the leg 
hase of the piano illustrated on page 
98. you may have to use twine or tape. 
If you cannot get the same species of 
| wrod ‘for making the patch, select a wood 
| oFsimilar testure, ‘Then after the patch 
huas been laid and dressed, you can conceal 
It by ‘the proces: caled “graining.” 
powders (Continued on page 2) 


IT’S just a step from the wall- 
flower’s corner to the center of 
larity ring. Don't let the 
rer eaters 
times, and the smiles of those 
whose smiles are worth while. 
Be the whole show with your 


Bu, 
True Tone Saxophone 


‘This is the one Gord Ss thatyou 
know ro yu can learn to play. If you 

‘whistle a tune you can't fall 
‘with’ s Buescher sxzophone. You 
can learn to play quickly, with com- 
paratively little effort. 

Join the Home Town Band 
‘With the aid of the 3 lessons given on 
request with cach new Buescher, many 
ico cles rst hour and py canes it 
‘week, You caa teach yourself nd in 90 
Says join the Band, or play with an or. 
chestra, at good pay. 

Only Buescher Assures Success 
But only with a Buescher is this rapid 
st agured You don’ have 0 fa 
ay ned Glew accel 
full cearand true 
‘Six Days’ Trial, Easy Terms 


‘BUESCHER BAND INSTRUMENT Co. 
i Band and Orcbetra Lstrnments 


lansuneeene. c=] 
| nee ee | 
| tee your freeliterscare Menon Tnecramart imberestevas 


| Ae-Name ntromet. wise =a 
=J 
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POPULAR SCIENCE MONTHLY ” 


Tes 


yi 


of Craftsman’s Home Working Tools 


Now! You can make beautiful things at home—You can do “Masterpieces in 
‘Wood with an efficient and powerful set of Craftsman’s toole—a complete, 
portable hone work shop set. 

All of these tools are made possible by use of the Red Jacket Drill Motor—a 
‘most unusual, all purpose electric motor power. 


ed eacke 


a chest full of tools designed by a master for the private use of tool lovers and. 
1en who want to build, construct, invent and create at home. It isa complete, 
made to order, electric work bench that turns out work like magic. Small and 
‘compact enough for portable tse and 20 inexpensive that any man or boy may 
have one. You will be able to make everything —attractive odd furniture— 
home and garden improvements, all around manufacturing and repairing. 
‘The Complete Equipment consists of the new Red Jacket Motor, with direct drive to the Waco 
Craftsman's wood turning lathe (capacity 9 in. x 34 in.);. bench saw, that has depth and side gauges, 

acroll and jig saw; and al accessories for both portable and stationary power drilling, buffing, grinding, | 7,9 
Cleaning, ete. "Attaches to any light socket andl converts your work bench into a complete private tool | Zurnint 

ine ahi ‘i 


pate eed 
‘artitn gu seats tostecorveg-surieg oe sing easing 
lng arent, xray free Sei comets | Se 


Buy On Your Own Terms ree 
‘Only $10.00 down. Liberal discounts for cash. Easy [JW 
monthly payment plans. It is no hardship to own a fall 
Red Jacket. 


snd wnat, 
Spat 
ina 
[ile FAMOUS Waco Fen err GUARANTEE, | Phe 
Tf our tools are not what you want when you see them, send them back. te 
seul 
priling® 
40 Days’ Fres Triat Renate 
1 ou, ears ven yo hwo. | BS 
Crafts Course nm ‘re not pleased return the Shop. | Jeli 
[And bucprint service free! - cee, 
in of interesting reading will be sent 


2 aS 
boiee Foeeside Re Biage, tine 
Presse send) me about 
day fee baocond “ice blueprints. snd 810 down payment: 
Just send the coup Fs 
tains. Beautiful, 
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surprisingly low cost 


MAGINE the beaury of a colorful 
tiled kitchen in your home ! 


Your bathroom tiled in one of the 
amare new color schemes—cool daffodil 
aren, lavender, gray or black, 


Upson Fi 


in any colar yo 
of rough compressed wood 
famous Blue-Center Upson Board—Up- 
son Fibre-Tile cannot era 


chip—and properly applied, should 
never warp. And it costs but a fee 
cents a square foor—about 1/10ch a6 


much as ceramic tle. 
49 CASH PRIZES FOR BEST USES 
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POPULAR SCIENCE MONTHLY 


How to Repair Furniture 
Cont 


and the turkey burnt umber mentioned 
last month’are mixed with liquid shellac 
to match the tone of the main surface: 
of other shades are worked 
brush to look like the grain 

markings in the 
surrounding 
wood. In this 
‘manner you ean 
make a pine 
patch resemble 
oak, walnut, or 


with felt and oil, 

will restore the 
tv and, if akilfally done, make 
‘a repair to defy detection except on the 
closest seruti 

If the damaged surface is veneered, 
either get-a picce of similar veneer 
(your local lumber or furniture dealer 
Perhaps can supply it) or saw out a thin 


piece from thick wood of the sa 
Have te es ara as yo 
Us insures ease 


king tight joints. 
‘Make the patch, if it is to be let into the 
surface like an inlay, a trifle thicker 
than the depth of the recess after the 
latter is dressed flat in the bottom. If the 
blemish occurs at the edge or end, the 

itch must project a little above and a 
little beyond to allow it to be dressed 
level after the glue has dried. 

Sometimes, too, you may have to 
patch veneer on a rounded surface. Make 
the pateh, trace it, and deepen the out 
line with chisel oF knife until the old 
‘veneer is cut through. Insert the knife 
blade flatly at a spot where some of the 
veneer is gone (Confined on pape 133) 
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AT LAST! Control of 
Radio Reception from. 
Your Easy Chair 


REMOTE CONTROL 
‘Radio Tuning Unie 


Build This Gorgeous 
SPANISH GALLEON 


Complete Instructionsand Plane Onty $1.00 
‘One of the mort colorful and beautiful of 
sce Gessner, Popular Scents 


fap 


THE 
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ize: 30 inches high; 32 
inches long; 10 inches 
je. An exact dupli- 
cate of the U. 8. 8. Con: 
stitution in every detail. 


You can build a model of 
the United States Navy's 
most famous fighting 
vessel in a few hours of 
pleasant pasttime. 


Fifteen-year-old Carl Rayborn built a model of the Constitution using only our cut-to-fit and 
ready-to-assemble parts as supplied in our kit for $6.98. He submitted the completed 
model in a contest by the publishers of Science and Invention, and it 


WON FIRST PRIZE 


on with a thousand ship models submitted to. Easy! Nothing simpler. ‘The instructions are like that 

ny builders from all parts of the country. from beginning to end. Do this and that and before you 

oils to building the model of Old Ironsides, Cari realize it a beautiful ship model has grown before your 
urn had never eonstructed « abip model in his life. eves 

You, too, ean build m prize winning model frotn our eut- The model of the Constitution is exact in every detail 


‘ind ready-torascemble parts of istorc ahipe, includ The hull mata, spare, riginga, cannons and anchors are 
ing the Constitution, the Mayflower, the Santa Afaria and exactiy lke thom on the original ship. "Those who have 
the Ua iar for the Kits of parte range from atrocted mpae fom our evo prin ar so ll 
cane with them that they will ot sell them for $00 or 
sv S100. We have letters from all over the world tll 
‘sow much pleasure it waa to build there, models 
fand the enticing money offers the builders have received 
Tai IDES OF from them when completed. Many persons bave but up 
SHIP MODELS AND MELODY SHIPS WILL, apply alls wonderful busines ming completed models which they 
the parts from the hall down to the smallest pcan of rig- have made from our kits. 
wing al cut to it and ready to assemble. You cannot go I, after assembling the model you do not think it worth 
Diagrams ‘nd plans of parts that are included many times the puree pri return it to un in good 
With each kit tell exactly what to do with each part. condition and we will gladly refund your money. 

The plans shaw os en by ot un hor he mel" Write frou fe cer strat etaig wih 
is constricted Everything emis ssp tha even contane Shotagrapha fal our tod taster, 
‘agai cn bul beutil mode ‘complete Meal ach We sed hi 

‘t umall hammer to tap the parts into catalog without obligation to yon, Fill in the eoupun below 
mart of the instructions copied word for snd we wil act upon it immediately 

ram aid instrostion. shcet that goes 


r anything sbout, ship bailding or 
ie a ed thew taps No 
RGEST. BU 


with the kits. “Take part No. 57, place it in front end af S| 
part No. 9 and tap lightly with's tamer. “Next take MINIATURE SUE MODELS, INC, DE 

with ‘i 3 Pease ard se the cumplete parts ut Lo Gt, and ready to assemble 
nth a hammer to bring iin for the model Constitution Twi pay postansa 8.08 pas postage 


feet 
(Cenasian prices slightly higher 
Send all Cenadian orders ta Canadian ofc. 
PLEASE PRINT NAME AND ADDRESS PLAINLY. 


Name 
MINIATURE SHIP MODELS, Inc. ‘Street o¢ RFD. 
3818-20-22-24 Baring St., Philadelphia, Pa. iy. 

Canadian Branch: 1485 Bleury St., Montreal, Canada State 


u a 
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Home Workshop 


The Cheney & Chemistry 


| 
XALIC acid forms colorless erystals 
‘which may be obtained at almost any 
|" store or chemical supply house; 
rom twelve to fourteen parts of the 
crystallized acid are soluble in one hun- | 
dred parts of cold water and only from 
three tenths to four tenths parts in hot | 
water. Cold water, therefore, should be 
used for dissolving the crystals. One | 
‘ounce of the crystals placed in an 
‘ounce bottle and then filled with water 
will make a concentrated soh 
Oralie ac is 
very poisonous an 
its” solution — de- 
stroysmany colors. 


for 
“Out-of-Reach” For thas reason 
is often used as a 


Places--- io ei 

colorless salts with: 

How often you have had to inn that are solu 

drive nails from some difficult jt). exrellent 

or even precarious position chemical to re- 
where it was impossible to 


Nail 
Holding 
Hammer 


Filion nani 


move stains of rust *seaes 


| 
free both hands. The con- | "Sorat tries is 


venient Cheney Nailer Ham- 
mer was designed to make 
Jobs like that easy. 

‘The Cheney Nailer holds any nail 
securely while you set it where you 
want it with one stroke—a single 


pans. 
does not tarnish read 
tht alkalis discolor it 
be washed in strong soapy water. Dis- 
colorations may he rubbed off with whit- 

halk) or dissolved by 


wr finns 
pd 


(precipitat 


dilute oxalic acid in the proportion of one ‘ia Free miae Prints 
blow often drives the nail half way = ith one me furan ree 
blow often drives the ral half way | hart of water tone part of a concentrated HO a Baa a 


id solution. ‘The acid must be removed 
releases the nail quickly and easily | by washing the aluminum in water 


after itis set. | In removing rust or iron ink stains, 


wer the material is placed in a shall 
The best of it is, the nail-holding etree eet oo tak 
arrangement on the Cheney Nailer Sup rubbed’ om etl tha ot 
Is no trick attachment—it i an | ybpears. Another way is to soak bi 
Integral part of the hammer, a | paper in the concentrated acid 
practical device that always works. | jt todry. When a stain is to be 
‘And every other feature of the 

Cheney Nailer from its well- 
tempered tool-steel head, to its 
strong second-growth hickory han- Boog Remegrolr bey 


dle is Cheney designed and Cheney ‘ - 
‘A stain and varnish remover may be 
made and is right from start to | : 
| prepared by adding 34 08. alcohol ai 
finish. Try the Nailer on your mext | [7° Uti sulphate to-34 pt, concentrat 


Saal 


removed by 


job. = | solution of onal acid. ‘his will remove 
the softer varnishes and bleach the stain 
" beneath. Hu down ov serape about Bre 
> “Te fling label intended es 
is pasted on the oralie acid container: 
(hei Wailer 
Oxalic Acid 
» COM 
ca of ig Ne a cs 
PRENTISS VISE CO. | “fis cea 
106-110 Lafayette Street OF a Geek end Gomera hana 


New York City 
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VERY owner of an office building, plant, apartment house or hotel can cut down 
his bill for fuel by installing sgl ‘Temperature Instruments in his boiler room. 
pete Chief Engineer of ie Meeropolian Life Insurance Company uses a 
fag scat ip Lape es Gore ae eee ea geek ee 
3 efficiency ing furnace temperatures more even—and if the stack tem- 
peppy once Loe fron this inficiency, — Ocher Soce 
struments are used to measure drafts to show whether or not too many boilers are 
beng ened ar aighe, Az sill another ffene Loetrumese ls wed’ to mlomln’ 140 
‘on the hot water heater. Maintaining this even temperature eliminates possi- 

ble accidents to tenants from too hot water of “kicks” of no hot water, 
ia Ping eee lnsruments this Chef Engineer increases the whole ficiency of 

r—and cuts down bis. ‘bill. 

Me MAR FACTURERS:—' you use heat for keeping yout “ies warm 


processes, you 
Evomoling Temperatures, Locresod cficiency and axvings can "ema “a line 
of industry by applying Zyecs—the Sixth Sense. 


‘Write us for lis one berg instrument, or of instrument, and it will be 
sen promptly. Ori goa pee, or eogincs wil cnet with oun the appl 
Rajker lastrament ( Competes 
nocuesttic® 


Canadige, Pant: 
SHORT & MASON, Lad. 


a a ~ INDUSTRY 


lycos Temperature Instruments 


DICATING - RECORDING ~ CONTROLLING 
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in Blueprints for Your Finally—the Perfect 
: ") NY ONE of the For Your Present Set or the Set 
N Serres = pouatellafr 
Pears 
if you wish the cor- Gok { 


Home Workshop “A” Eliminator 
SILVE V Dbtained for 3 ae 
STEEL AWS penwescnite 
back —* 


cet was described 
‘ean be had for 25 cents addi- 
tional so long as copies are available. 


Porvtar Screxce Mowtuty | 
Wofooni Rese New York | RUMTRALEINE 
Gentiewes: t] 
CSraime te Hpiat, or topanns | Silver /\ Beauty 
hoses rveceer+-llats.- ra 6ent POWER 
peat, | Sepia cernntiey tenga 


EP ientsty price | fall wave “dry” recticatlons maintains 
3s | quired voltage inuni 


‘ostat control for additional rfinementin volt- 


is 
cates HEE | see and reception; gives maximum power to 

” HE | radiotubes andiongthens heilifeynoacids to 
i Fe Weem ie il, Satisfactory resulta guaranteed, 


3: | Itsprincipleissimpleandcorrect! 


HE | The 110 volte Alternating Current fa, sce 
He | tically reduced with the famou 
HE | Beauty" eransformer coil vo deliver ti 
Hi: | voltage to an eopcllly developed dry, nobeens 
HE: | rcien, which tranaforme the electricity to 
Hs | firescoren. This crrens of ext voltae, 
35 | {a then transmitted through a patented pot 
cial iter which clarifies the current, eliai= 
Hi | hating all foreign noises caused by rectiber 
3: | or generator 


Hi: | The'SileerBeauty" 


®Save When & 
YOU Saw! 


GENUINE ATKINS 
ASiiner Geel Gree 


"Eliminator i endoraod 


more than it costs, 


Only ATKINS can give 
you "Silver Steel” to make 
YOUR Saw outlast two 
or three “cheap” saws, and 
hold its sharp cutting ed; 

Only ATKINS can 


He | reasons for making Silver Beauty your choles. 


39% °43® 39" 


Groiti2amp.  G-olk 3 amp. 4-voll Yam. 
3s 182 Higher West of Races 


a TTT 


‘SSitng echt Mode! 


you'a real. “segment : Brome Scat | gj COUNT 
Tei ae renee cera is) Silver Beauty 
and easier through years $F Sper Meni Decate He | Does awgy with 
of hard service. 56. Five Tube Radio Set ie ‘end "C” batteries 
Pa 
Ie eading te Ea 
erte coe a! Sa 
a te ae cok Ey) 
you tr o usc Look for the = 
Iii name om the Bae of =| 
E. C. ATKINS & CO. = 
ie 
eS Se 
: ea Baer Fer 
aes ..| Triple-A-Specialty Company 
Manccurr of i tans Sine Benaty Chet 
hese seemanesans 312-316 South Hamilton Ave.; Chicago, IIL 
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Installation FREE, / 
RadioSet! (= 


The Marvelous New Model 


Radio a Socket Power 


‘and 
Yes, any Authorized Philco Dealer will connect | Will Deliver 
the wonderful Philco AB Socket Power to your radio set— 
whether it is an old set or @ new set—at no extra cost to 180 Volts Tee Abn 


you. Installation is FREE! Your El ng On, 
our Electric Light! 
No Matter What Set You Own— Merely snap ON your radio set 
No Matter What Set You Buy— ITOFE und your radio ie alent. No 
Philco Will Run It From the Light Socket! | “* “pee 
a Every Philco 
astra atiry spestedo ope Hd of bat saa ot Guaranteed! 
buy, Scet Power willrun itfrom thelectriclighting current. ||, Each and every Philo AB Socket 
ay withthe ordinary "A torage battery anda zo oz toe 


ry c% “B™ batt ‘Super-power jor all power tubes! No hum! | Eaicestores Safety Spectentionn 
NZ distortont No more recharging to dat Noeore lattarcs to replace! 


Ae 
your Gah Ce Corrent/ | rowestates pies 


Console-Cabinet 
Easy Payments! Models 


‘You can buy the New Model Philco Console-Cabinet Models are built to 
AB Socket Power from any Authorized Philco 
Dealer onEasy Payment Terms. Merely make 
a small fest payment and pay the balance 
‘monthly. 


Trade In Your Old 
The FumaasPhiee AB “A” Storage Battery 


Shek You won't need it with the Phileo, 
\uthorised Philo Dealer will make you a liberal allowance for your 
‘A® storage battery when you buy the Brand-new Phileo. Clip and Mail I Today! 


Mail This Coupon NOW! fagpS erect 
V. 


Just sign your name and address to this FREE Coupon, put it in 


Philadelphia Storage Battery Co. 
Ontario and C Streets 
Philadelphia, Pa. ° 
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Paper Hanging 


(Continued from page 8) 


‘The sears can be rolled 


wwe a long and disfiguring smudge. 

hanging of the border comes las 
Tt may be cut into any. convenier 
lengths — not too hanging. 
Paste, fold and trim: 


wvall a near ‘the 
llow it with the 
ts in the border come in 
idleed, if tears 


GOOD TOOLS STOP WASTE 


‘Tardy production means avoidable waste. Waste due to tool failures 


‘can be eliminated by using Simonds Saws, Machine Knives and Files. eee nia pel ee 1 
SIMONDS SAW AND STEEL COMPANY | scarcely le by feather-edging the 


“The Saw Makers” Fitchburg, Mass. Enablished 1632 
Branch Stores and Serice Shops in Principal Chics 


VICTOREEN 


Dependable Standardized Super Parts 


Accepted asthe Best in Radio | Quick Ways to Mix Paste 
If you want the ultimate in radio reception— 


if you are onc of those who démand r4hge, clar- and Trim Wall Paper 
ity, volume and selectivity,.then you Bie pare 7T20,,clten the paste mised by the 
ciate Victoreen supremacy in the super Fela ‘paper hanger is full of| 
Victoreen has gained the confidence of those whose \ Thaw 
radio experience is based on scientific: knowl- & Edy four whips ne peevin! 
edge. They accept the new products of Vic-  _-Vicroreen pail of paste. With an egg beater the 
Toreen, knowing that a progressive step has been: Rad\teetency Pore eo tlen eae ieee 
made in Radio—one that has passed the experi- _‘Transfor Bashar ciulekly eeducen the'pengio asett 
meatal stage and arrived at the point of the Cong reed ope tele 
utmost in satisfactory results. verial and labor. 

Victoreen 112 Au 


fraction of tia i 
way the p at practically 
© the design, and the edge 
foot or two sway. "The maa 
oat oF cote, be 


ming the paper, T have found 

Delgad to kan np the Super Ceca ‘a safety razor blade to be excellent. Paste 
Be Spiess of balding Ok cue wide bead 
fopply, this onie is espe. struments of reat Sift. long. Unroll about 2 ft. of paper on 
Gully lapeed othe Were precision, being theboard, Reach forward, place the blade 
eaElcmicconpeakeroc fiche and ancl on the trimming Tine and draw i towards 
Similar types. The trans: 10 within one-thir you. Bring the roll forward, let. the 
Rieat, peiieti ae toe: Sh ose bes coat val trimmed paper fall over the edge of the 
stags of Keio amp climtestisg: the table, unroll another 2 ft. and go through 
eo =e. the same process, continuing to the end 
eee pee ‘of the roll, A little practice enables one 


to draw the blade rapidly and make a 


‘rimming a roll 


Price $22.00 
Sa ft Bn Pro Pan Cnt 
Motors ale of the famons Visors Log 
Ware Super Cailr, Master Control Unit 

Rheatats aad Akio Contral Unit 


on the ceiling has its 
ditties ta contrivance ane 
to take the place of experience. “Nail 
V- WALKER ¢ OQ. narrow board on ech sife of a stepladder 
so that it reaches within about 2 in, of 
the ceiling. Put (Continued on 


‘2825 CHESTER AVENUE CLEVELAND OHIO 
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PETES PIN G'S) WANT? 
PWATHETHIESK IND) OFSKO OUSNO.U 
MOST 


‘The desire to make the things we want is 
's ambition, 


int including lathes, saws 
F necessary “motor driven 
the introduction of the 


yourself of a real machine shop complete 
in every mechanical detail. 


Furniture, toys, home necessities, parts 
for your ‘automobile, radio paris’ and 


et with the eames oyeed Oo proan: 
Sonal workshop. vail _ 


Further information and details of this 


bby mailing the corner 


Upte-Dete Home Grsftsen Shop ice shop may be had 
possible with only $10.00 down to avail coupon, 


HODIE PIECHANICS MADE EASY WITH THE NEW 
UP-TO-DATE HOME-CRAFTSMAN SHOP 


Your Own Terms 
on Purel 


pitst0 Bo N @ Our Literature 
jalance Arranged Gives All 
to Ye ef é 
Convenience c Details and 
ether al Discoant Information 


saving. This collection of electrically driven tools whic 
te in every detail, will make you an advanced crafts 
na sve designed and skilled 
fs) which features the bevel, a inter, side and depth gauges, 8 
iigsove, and all accessories for buling, construct at 
Portable oF stationary drilling and 
CAREFULLY DESIGNED BLUE PRINTS 
FREE TO SHOP OWNERS 


Working Maeprints of furniture and other items which 
Res tsclal shed the berms tnd shops ‘Hundred free 
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Mechanies Wild Over It 


witout 


ite 
stotlon gute thei ope and I locke wits better erp 


‘tad ideas int 
Slides Up and Down—Locks 
Automatically 


or 


1h: FREE 
HGE WRENCH SALES CORP. 


‘Dept. K, 228 No. LaSalle St., Chicago, Il, 
Dept. K, 85 East 134th St, New York City 


Small Bending Dies for 
Sheet Metal Paris 


to the desired shape at each end and then 
pouring lead over it to make a separate 
die for each end of the spoon, as illus 


Proper si 
i or form 
Steel punch 

rnd was bent inthe other de in the sa 


| spoons at the rat 
T formed about 
have made 1,000 
could be used for other purposes. 
anus J. Rusty. 


‘How steel formers and two lead dies were 
made for bending salinen trolling spoces 


Quick Ways to Mix Paste 


om pags 104) 


ng. 
hang the folded 
strip over the top of the support on the 
ladder. Unfold one end and begin to put 
it on the ceiling. 

‘This device is especially helpful when 
building felt and other wide papers are 
used. It carries the weight of paper a 
holds it straight, while the workman 
left to use his mechanical skill on a siall 
portion at a time.—Wauter S. De Wirr. 


Hints on Paper Hanging 


Y ADDING half a tumbler of mo- 
Tasses to half a bucket of paste, the 
amateur decorator can avoid some of the 
difficulties which are apt to arise in hang- 
ing paper on the ceiling. ‘This mixture is 
tacky coating that adheres more readily 
than a plain paste. 
Thave found that the best results are 


is apt to be the case if two strips are 
pasted at once. On the other hand, if a 


varnished paper is used, as in a kitchen 
or bathroom, it is better to paste the two 
strips at once to allow longer for pene- 
tration. —Ataeer 1. SEDAKER, 


lesa regular hobby widh 
thous of pochle 
tis ngs barsto 
fad tot wick Keoet 

Neal ighicr ee 
told! 

‘Youton casnse Kener 
seal Sitoder pent 
Hpsinyonceen boos, 

Raver requires el 

Bests wen 
ea genzioe sola, 
oo Teele 
flux inside itself, Like the 
ied ine pen chs dee 
oni 


“Think of how man 
useful things you co 

ut back aco service 
‘with jose a touch of 
Kester, here and there, 


i 
agin Af you want 10 be 
nd oi expec 


"The Household Solder 
CHICAGO SOLDER COMPANY, 
09 Wrightwood if 


uct iiss 
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Just 15 Minutes a Day 


What it will mean to you is told in the FREE BOOKLET below 


ERE are two men of 

equal position and busi- 
ness income. Which of them 
represents you? 

They read about the same 
number of hours each week. 
But one has no plan for his 
reading; at the end of the 
year he has little or nothing 
to show. 

‘The other talks like a man 
who has traveled wide 
though he has never been out~ 
side of the United States. 

He knows something of 
science, though he had to 
stop school at fifteen. He is 
at home with history, and the 
best biographies, and the really 
great dramas and essays. Older 
men like to talk to him be- 
cause he has somehow gained 
the rare gift of thinking clearly 
and talking interestingly. 

What's the secret of his 
mental growth? How can a 
man ina few minutes of pleas- 
‘ant reading each day 
gain so much? 


Dr. Charles W. 


Eliot, from 
reading, study 


swered that question in a free 
booklet that you can have for 
the asking. 


“For me,” wrote one man 
who had sent in the coupon, 
your little free book meant 
a big step forward, and it 
showed me, besides, the way 
to a vast new world of pleas- 
ure.” This free booklet de- 
scribes the contents, plan and 
purpose of 


Dr. Eliot’s Five-Foot 
Shelf of Books 


Svery well-informed man and 
woman should at least know 
something about this famous 
library. 

The free booklet tells about 
it—how Dr. Eliot put into 
his Five-Foot Shelf “the es- 
sentials of a liberal educa- 
tion,” how he so arranged it 
that even “fifteen minutes a 


day” are enough, how in 
pleasant’ moments of spare 
time, by using the reading 
courses Dr. Eliot provided 
for you, you can get the 
knowledge of literature and 


life, the culture, the broad 
viewpoint that every uni- 
versity strives to give: 


Every reader of this maga- 
zine ted to have a copy 
of this entertaining book. Tt 
is free, will be sent by. mail, 
and involves no obligation of 
any sort. Merely clip the 
coupon and mail it to-day. 


‘The Free Booklet gives 
Dr. Eliot's own plan 
of reading 


". F. COLLIER & SON COMPANY 
250 Park Avenue, New York Ci 
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an egg-but not 
a battery 


wwodicam 


Tans: iso'e much difference 
in thesizeor shape of batteries. 
‘And you can't tell how good 
they are before you use them. 
G it you could, one element 
alone would win your 


fer 
ence for Burgess. That element 
{8 Chrome. Chrome is the pre 


servative that maintains an 
yundance of unfailing energy 
inBurgess Batteries—long after 
ont dry cellscease function. 
The black and white stripes 
are individual marks for iden 
tifying Burgess Chrome Barter 
ies. Buy them for long lasting, 
dependable performance! 
reper cement 


Chrome sii Erie 
popes 
Bateeas Chrome Batteries are patented 
perplarsripirem 
BURGESS BATTERY COMPANY 
Oe Pacmmcurnoe 
Scan meray ener 
secieeres wits 


le 


FLASHLIGHT & RADIO 


BATTERIES 


Simple Power Amplifier 


in operation. This does not 
apply, of course, to making changes in 
the variable resistances by means of the 
knobs provided for that purpose. 

‘You can handle the wiring of the re- 
ceiver or the loudspeaker with no more 
chance for shock than you woul take 
with onfinary B-batteries, because Uhe 
high vol 1 to operate the 210 tube 
is confined within the power amplifier 
unit. 

Before you first put the power amplifc 

into operation make sure that all 
tubes are inserted in the sockets s0 
the tube prongs make firm contact 
h the springs an 
act finger of resis 


operation adjust the cor 
F one way or the other 
are as loud and clear as possible. 


tube will be seriously over- 
Joaded. In most cases about half the re 
sistance, or 1000 ohms, will be found 
shout right.. Never operate the power 
amplifier unit without a voltage regu- 
Inge te socket 3 nie 
special list of parts approved byt 
nice Institute of Stantants 
for use in building this power amplifier 
unit has been made up and you ca 
obtain one by addressing your letter t 
Radio Editor, Poruuan Screxc 
Moxtutx, 250 Fourth Avenue, New 
York City. If any points about the eon 
struction or operation of the power ampli- 
fier unit are not clear to you include your 
questions in your letter. Please make 
‘Your questions as specific as possible. 


A Roller Rack for Ties 


FOC MOP TIN A TITH cight or 
- "ten package- 
carrying handles, a 
handy roller tie rack 
can be made as 
shown. One can 
whisk any tie from 
the rack without 
disturbing the 
others 
J* The looped wire 
ends of the handles 
are bent a quarter 
turn and fastened 
into a light frame 
with large tacks. A coat of stain or 
lacquer improves the appearance of the 
rack.—L. A. Laxoneicn. 


| “How I Licked 
| Wretched Old 
Age at 63” 


Fi. Quit Getting up Nights _Banished 
Foot and Leg Pains . . . Got Rid of 
Rheumatic Pains and Constipation 
« «= Improved Embarrassing 

Faults ».. Found Renewed Vitality. 


"ACG hou F was through Mamed ld eae 


iy att back et 


oar eaten het aK seed 


Skee Took ofS year clams overnight? 
ion tee shes vos 
Prostate Trouble 


A National Institution 


for Men Past 40 
teen starting 
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Transformers 


Engineers acclaim H.F.L. C-16a marvelour- 
sido ‘Transformer. Tt cartes 
at we and Yes sm 
ating or developin 
monies. Operates with all power tuber 
well as standard tubes, 
HLP.L. C25 Output Transformer handles 
the voltage output. of power amplifying 
the anime time matches, the ine 
peda average speaker to. the 
Raber Protects loud speaker unit without 
Feducing plate voltage. 
features of thest two trane- 


formers 


terminals brought. out 
rt leads. ~ 


Set Builders 
and Dealers 


1 your jobber cannot cup 


High Frequency 
Laboratories 
ssa WORTH WRLLS STREET 
CHICAGO, ILL. 
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How to Make Adjustable 
‘Arms for Shop Lights 


RY simple swinging arm for an 
‘adjustable shop or bench Tight is 
illustrated, I made it to hang over my 


pushing the wire firn 
‘end of the ou 


allow th 
you want it to 
‘of the arms ov 
wwenient for night work.— 


Door or Window Alarm Switch 
Made from Radio Jack 
ROM a discarded radio jack, it is 
possible to make an efficient ‘spri 
fswiteh for zl 
distant poin 


Spetch td where it fe placed i the Jams 


and flat is attached, as illustrated, A steel 
ball taken from an old ball bearing is set 
in such a way as to project through a hole 
e ase of the jack when the door is 
in an open position, When the door is 
closed, the ball is fozred in, breaking the 
contact. 
‘As the jack is small and compact, only 
a shallow mortise is necessary. If reason- 
able care is taken in installing and paint- 
ing the device, it will almost defy de- 


tection.—J. C, Tana. 
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‘The graphite disc principle, 
utilized in the construction 
of Bradleyohm-E assures 
noiseless, stepless regulation 
of plate voltage when used 
in B-Eliminator hookups. 


Byturningthebakeliteknob, 
the plate voltage output of 
the B-Eliminator can be ad- 
justed, without steps or 
jumps, to the precise value 
for maximum volume. That 
is why prominent BElimi- 
nator manufacturers have 
adopted Bradleyohm-E, 

Ask your dealer for Brad- 


leyohnv in the distinctive 
checkered carton. 


‘This is a solid, molded fixed 
resistor that doesnotdepend 
upon hermetic sealing for 
accuracy. It is not ted 
by temperature or moisture 
and can be soldered with- 
out disturbing its rating. 
For resistance-coupling, 
grid leaks, and other applic 
cations, ask your dealer for 
Bradleyunit-A in any de- 


sired rating. = «g 
en Bede 
293 Grewal Ave. 3) Mabraakee, Wie 


| 
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What You Can Make 
with Wallboard 


By Groce W. Rover 


E of the most useful materials for 
the handy man to have in his home 
ikshop is 
for both hard. 
the thick sugar-cane type of board. Either | 
can be used for drawer bottoms, pictu 
frame backs and as panels for doors, si 
of cupboards, 


comer of an upstait 


‘Bit, dome le the “wiseacres tell you that you 
and some 156 by 2 it 


eee i te teres ot we re 
| Gaeaier ek 


noo 


PIN A DOLLAR BILL TO THIS 


fet thi genuine leather 


Fig. 1. Cutaway view of the Inade corner 
1's ciethes done; Seta of construction 


pieces of wood and 55-in, 
moldings. 


he method which ix illustrated in 

. 1, in a quick, cheap and easy way to 

id ‘a Tight partition for any purpose. 

Both sides are alike and present a neat 
te 


New Model 
PocketGen 


quant 134 im. white pine, 
ploughed as shown in Fig. é the nee 
Nearly a hundred thow- | SHR" tor the fate re cul to the 
sand people will flock to _| sequlred' Tengthe 
the great Army-Navy foot- | and mitere 
ball game this month. sine 
Many thousands of _| sheet of wallboard 
them carry the New Model | {y2"4a6! in efore 
Pocket Ben. besos or aoe 
_That’s because it com- Cr mes 
bines good looks with reli- | /stanard Width |" 7" 
able time-keeping. abate 
Pocket Ben—made by lien eavered. painted or grained, 
the makers of Big Ben and hese panels present a neat appearance, | OS 
other Westclox—is sold ia sal ous Seat Wi tue | The Electrician's Wiring Manual 
everywhere for $1.50.With prints show pieces of furniture made Oe ae eae oa 
; : Sith, wallboard panels such as "Mr. he nfermation sede othe 
night-and-day dial $2.25. | Rule “Seueioce, "They are Bluepeings | Exeysplatay ol feiag ctor 
No. 20, Flat Top Desk, and No. 22, It completely covers inside electrical wiring 
WESTERN CLOCK COMPANY Girl's Cabinet, Writing Desk and Book ‘and construction in accordance with the Nae 
ik Rack (oce page 102). “Because of their | tomlin Gul 
LaSalle, Illinois x method of construction, both of these Pocket asa-tasibin hinding 
Sei “, | Pieces cam te made at very hte cont ies es 
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All Electric Radio 


Tubes-Single Control 


UST plug this Randolph Radio into the electrie light socket— 
and tune in, A powerful, selective radio that gives dependable 
limited receptior 
ise rio ati 


yo mance it ix the ideal have always hoped 
for—you ean bi riptive liter- 
ature foray. ie 
Beautiful Ampliphonic Console 
Thantrated bere icone of 
pe Soecat ead 


Aaeduinh nadie Corporation 
Resse 
Siteninieie 

tn al rte sheet th EANDOLER se got 
Sear eg be os Bane at 


details of your 30 


Saree. 


RANDOLPH RADIO CORPORATION | “.- 


Mack here (if interested in Agent's proposition, 


‘711 West Lake Street Dept.251 Chicago, Ill. 1 _ badesmpuaiacsie. ecco 
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This new invention | 
is important 
to you 


Heavy BLows. 
they soon Joowen th 


.) 


But with a Plumb Ball Pein 
you need never work with « 
‘wobbly head, When steady pound. 
{ng and shrinkage Joosen « Plamb 
Handle, you just turn the screw 
‘wedge, and the head ia tight again, 


‘The greatest tool fnvention io 
yours! It eliminates loose handles 
for ait time by giving you « way 
instantly to retighten them. 


"Wedge and tele ight again 


A Plumb ia built for hard work. 
‘Head is mounted off-center to add 
power to your blows. Oblong eye 
‘kes « sturdy, full-size handle. 

in is cone-shaped to spread 
instead of mash rivets, Handle is 
Of selected hickory, double tested. 


At all hardware stores. Look for 
the Red Handle and Black Head. 
Namber HF 375, 1% Ib, coste 
$1.30, Other sizes’ in proportion. 


FAYETTE R. PLUMB, Inc. 
Philadelphia, U. S. A. 


System in Surface Grinding 


How to Save Your Time and Insure Accuracy in 
Setting Up Special Work—Three Typical Jobs 


By Hector J. Cuapertan 


time in this work 
will soon pay the 
initial cost, It is in- 
tended to be used in 
connection with bench- 
or filing-lathe spring 
chucks, but ean be 
made to suit one's in- 
dividual needs, 

The hole is ground 
and all sides are fin- 
ished square with the 
hole, ‘The four sides 
parallel to the hole are 


Fig. 1. Setup for sharpening « wpecial cutter. Note the wheel _. exact and an equal dis 
TEk, Srotuement and the plate for balding the index centers °° tance from the center 
of the hole. 


DE from the ord 
surface grinder 
takers and machinists are famil- 
adaptable machine may be 
to service for operations outside 
its regular Ii 
illustrated in Fi 
formed cutter for knurling tools, 

‘The set-up shown is as quick as any 
and the results are very accu a 
GO-HL wheel of the bevel-and-concave 
type is used. As the mill isa straight flute 
cutter, the grinding is done on the con: 
ave side, A diamond is mounted on the 
plate as shown 
respect to. the i 
Tint the wheel is dressed it automatically 
sets itself radially 

‘When dreased, the wheel is stopped and 
the first tooth of the mill is lined up 


iu in the 
€ square ix ground in relation 
nk, and a-sinall amount of 
turning the 
wout, changing the down- 
amount. is 
1d off each the corEeet 
us. The block is then turijed 
right. and the end of the tool squared. 
‘The block can be used for gi 
rectangular 
Figures 8 and 4 illustrate a large plug 
Iso used as a depth gage. 
ne side being 


 1—the sharpening of a 


with the cutting side To. prevent springing 
after the dog has been when the gage is grown 
released from the cylindrically, a. wood 
firel. The cutter is bushing is made to fit 
moved away from the the large bore; this 
wheelewith the traverse tawers the purpose and 


allows for squaring the 
end, 


feed, “and rotated an 
mount equal to what 


to be removed for Note the diamond 

holder in Fig. $ on the 

magnetic chuck set at 

undercut position, the height of the 
dog is tightened, (Continued on page 1 


crossfeed is worked 
y from the wheel, 
the tooth is ground 
til the diamond 
touches the wheel. » The tooth is now 
radial again, and the cutter is in- 
dexed for the next tooth and the 
‘operation repeated. 

“This method gives the sane resis 
fas an expensive machine or fixture 
Asthe wheel isdressed before grinding 
‘each tooth, a good finish isleft and 
accurate job done in respect to the 
teeth being radial and equidistant 

‘Ordinarily tools of the saine type 
as the square punch illustrated in Fig. 


are ground on an angle plate, but the is Gocee veoh. Grieaiag a bee 
toolmaker's block in Fig. 3 Sine’ eness'wiich abe chown fe Mie. 
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¢ Surface Grinding 


wheel. This device 
allows the wheel to 
he dressed when al- 
most in contact 


at any 
4 in, 
scribed in detail in 
the August issue of 
Porutar Screxce 
Moxtuux, page 
103. 

For the benefit of 
saa mechanies not very | 
PLUG AND DEPTH GASE familiar with the | 
Wie 4. Atoot the Work described, it 
Feguire carefal work may be well’ to 

mention that i 
milling snap gages, dovetail forming 
tools, and the like, the operator is guided 
by the graduated mechanism of the ma- 
chine, which almost guarantees the re- 
sults, On the other hand, when the same 
tools are being finished ‘on the surface 
grinder, skill and good judgment are the 
Only assets in favor of the man doing the 
work, 


‘This ts the second of two articles 
fon the use of the surface grinder. 
‘The first was published in the Septem- 
ber Issue, 


INSERT_PIN, TO FIT SLOT IN CHUCK. 
‘ 


ig. 5. All sides of this timesaving scoestory 
Te ground square to within 2002 incia tin. | 


Easily Made Reel Holders 
Keep Wire Handy 


PRING wire or magnet wire on reels 
always has a tendeney to come off 
id get in the way, Whether the reel 
ig kept on the bench or in a drawer or, as 
mes happens, is simply set down 
on the floor, the wire is apt to become 
gradually unwound, and soon it is a | 
tangle, One 

foreman put a 
stop to this by 
having reel 
hangers made 
and fastening 
them to the shop 
wall about 4 ft. 


geeior 
ine 


from the floor. 
Ench holder was 
bent from one 


piece of light flat 
mn, provided 
th a pin for 
the reel and fas- 
tened to the wall 
ith two screws. 
| —G.ALoens. 
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“YANKEE” no. 1555 


Vasiee™ 
atcha’ Barat Dot 
‘No 1555 


into the Open 


With “Yankee” Ratchet Breast Drill No, 1555, finger touch 
con the Ratchet Shifter gives you DOUBLE Ratchet. 


When set in this way, lack of room to turn the crank doesn’t 
matter, ‘The slightest movement of handle, either back of forth 
its you drill continuously. Nothing need be removed, No lost 


above, and two 
t and fastest ever 
fee speeds instantly without removing 
if lever at base of hub, 


Write for Free "Yankee" Tool Book 
‘Shows how" Vankes” Tealt make work eater: Spieal 

Screw aiites, isin Serewcarivers Rauch Bit res, 

etomatic Bish Drlly’ Automate Feed Bench Drills, 
Rehet ‘ap Wrenches, VincrHemovable Bas, ete 
Dealers Everywhere Sell “Yankee” Tool 
“Yankee” om the fool you buy means the 

dost in quality, efiiency and durability. 


Noxrm Bros. Mrc. Co., Philadelphia, U.S.A 


“YANKEE” TOOLS 


Make Beller Mechanics 
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Depends On Accuracy 


Printing presses, telephones, typewriters, elevators . . 

shi 7, watchs utomobiles . . . the man- 
Shactune TE Thee tod Kawtally Inguaredo Gf macemslties 
of modern civilization would tot be practical without 
Sccuracy in manufacture and interchangeably of parts. 


Precision tools make it possible to manufacture to very 
close limits and to make in mass production economic- 
ally parts which can be assembled 

(Bs into a completed unit. 


Civilization depends on accuracy — 
and mechanics everywhere depend 
for accuracy on Brown & Sharpe 
precision tools whose performance 
sets a standard of accuracy known 
world wide. 


Dept. P. S. 
BROWN & SHARPE MFG. CO. 
Providence, R. L, U.S. A. 


DEES ( Sues 


TOOLS . 


“World’s Standard of Accuracy” 


D282, stat an oll hole just be- 
cause it cannot be reached easily 
“with the oll can spout. Insert a thin 
Piece of wire in the oll hole and pour oll 
on the wire, 


High speed steel drills get dull very 
quickly on slow speeds and feeds; they 
should be run g¢ all times up to thelr 
rat ‘ani eon all the 
feed the work will stand. 


To get the most work out of them, 
drills should alwi ‘ground on the 
machine if one is available. Tt in next 


ea I correctly 


A paper washer under the tool-post 
ring helps considerably when taking 
heavy cut: olling the toolspost screw 
also helps; au the toot may’ not be at 
Secure at You think. 


Some mechanics make it a practice 
when machining steel to start with a 
ftiven feed and Increase che speed until 
the chip turns blue. 


Any foreman likes to see a mechanic 
sing a square nose or side tool with a 
Yin. side feed when finishing 9 cast= 
iron part on a lathe. 


When grinding centers or any work 
onra tathes bs eure all beariaga ete pres 
fected ‘from: emery dust. Place we 
waste of rags, or even a pan of 
Where the sparks strike. 


Before starting 


's work on any 
machine, it is a good habit to grind w 
enough tools or tool bits to last, all 
through the day. Considerable time 
can ‘be saved in rips to the ‘emery 
wheel, which in more than one shop 
ingeniously located at a distance from 
pretty nearly all of the machines. 


Filing left-handed near the chuck or 
faceplate is the safest method. 


Holder for Countersunk Screws | 


{A simple firture for holding screws which 
eto be cut of, pointed “or rechesed 


HEN it 


k-head screws, 
ie holder illus 


trated is a good ove to use.” The body is 
machine stecl and a small strip of hard 
steel is peened or staked in to drive the 
screw. —G. AL. 
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Hunting Trouble 
in Shop Motors 


By Gronce A, Wittovenny, E. E. 


lathe,” said Clyde as 
in the switeh and gave the belt 
pull, “have to yank this belt to get the 
thing started; if Idon't, the motor growls, 


i." he replied. 
“Well, that’s a good thing, Clyde, for 

jing that way is hard on the motor. 
is a three-phase motor and you're 
it single 


four-phase for all 
‘tknow much about motors 


le, Clyde, and I'll expl 
nd fix you a test lamp so 


‘Testing the fies of « three-phase power 
‘Grout with a lamp in a weatherproof socket 


jo yt nea to have any more trouble 
like t get a ‘pig tail’ socket and 
bbring it back with me right after lunch.” 

‘On the way to Clyde’s shop that after- 
oon, I stopped at an cle 


material and there ino danger in 
t, and I chose a 220-volt lamp 
ecause the line to which Clyde's motor 
was connected was three-phase, 220-volt. 
‘That is, there were three wires and the 
voltage between any two of the three was 
220, In some places itis hard to get 220- 
volt lamps and two sockets have to be 
connected. in, series and two 110-volt 
Tamps used. ‘Then one wire of one socket 
has to be connected to one wire of the 
other, and the two remaining ends used 
(Ofjeck a Clyde itl thop, explained 
‘at Clyde's little shop, Texplai 
that when a motor ats like the one on 
his lathe, current is flowing through 
two wires instead of three.. ‘The motor 
‘won't start, but it will usually ran after 
it has been started, although not_as it 
should. Probably one of the fuses in the 
frites box had blown when he had Toaded 
the lathe too heavily, but perhaps a con- 
nection had loosened somewhere or a fuse 
wasn't making (Continued on page 116) 
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Don’t be“Sold” 


When you're convinced, buy. In the meantime, 
accept this 10-day test we offer to prove our claims 


Goemncen: 

Men are slow to change a habit. So 
we have found in offering them this 
Temarkable new shaving eream that i 
T beter to offer a test, at our expense, 
than metely try ¢0 argue them into a 
change. 

Results prove the big majority of men 
who ny Palmolive Shaving Cream stick 
to it. For they find the things we say 
fretruc. And they tell others, inextrav- 
‘gant terms, things we ever 
dare to claim. 

So now we urge you to clip the cou- 
pon as a reminder. Try this tenday 
{est and prove to yourself that what you 
seek, we've got. You owe ito yourself 
{© know from your own experience. 

How we did it 
Palmolive Shaving Creams sensational 
success Inno accident. us vase labora 
tories worked years perfecting it. 

Before we started, we asked 1000men 
hae chey expected in a shaving cream. 


‘Then we set outto give them what they 
asked, Theynamed{ourthings. Weoffer 
five —features that came only after 130 
different experiments had been ejected. 

All our knowledge of soap, gained in 
a lifetime of study, has gone into this 
new shaving delight, 


5 exclusive advantages 

1. Muleipliesitselfin lather 250 times, 

. Softens the beard in one minute, 

3. Maintains its creamy fullness for 
10 minutes on the face. 

4 ‘bubbles hold the hairs 
erect for cutting. 

5. Fine aftereffects due to palm 
and olive oil content. 


Won't you try it? 
Fe cons nothing to learn what we have 
tooa We cous on winalng you watce 
iy-on meri: Your presene method m 
tell there may be a beter. Send 
the coupon before you forget 


‘THE PALMOLIVETEET COMPANY, CHICAGO, ILLINOIS 


PALMOLIVE @ 


Shaving Cream 


10 SHAVES FREE 
and a ean of Palmolive After Shaving Tale 
ine yes yet same ond add nd all o Dene. BAM, 


Cckeos i 


‘Resdents of Waconsin should addres Palmolive, Milwaukee, 


wie 


Dampness and flood- 
{ng from ground water 
Reting in is. easily 
‘Stopped by filling the 
‘cracks, and painting 


in concrete ot beck wall td Ho ah 
Smootu-On No. 7 


<the only effective waterproofing. material 
pata be pled from inde and cow or 
Excellent also for waterproofing boiler pits, 


cisterns, tanks, ponds, wash-room, garage, and 
stable floors, etc. About 25 Ibs.'required for 
ech 19 8, tof surface and you can do the 
work yourself, 


Smoortu-On No. 1 


‘hammers, brushes, drawers, etc; 
loose serews, hooks, locks, ‘door’ knobs, etc 
‘Use it on the automobile for stopping leaks in 
radiator, hose connections, 

tank, gas, oll and ex: 


aa faust Hie epg ai 
ator bl oats 
irom long and ing 
oi ete, 
Horie Free Smoot-On Re- 
air Boot. wil show You 
for an sonhing ner 
repairs are easy to make, 
donee iby dong nthe work 
Sour aie 
= moe 
Write for for a free copy. 
FREE BOOK 


‘or’ mecensary irom 


Dorit with SMOOTHON| 


SMOOTH-ON MPG. CO. Dep 
Sia Commumipaw Ave., Jersey City, NJ 
‘Plase send the fre Siooth-On Repair Bok. 
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Convenient 
Valves to Be Filed 
MALL steel or brass valves, which 
have to be filed belore resrinding, 


are sometimes difficult to hold. An 
excellent homemade holder for them is 


[A holder for unall valves made out ofan old 
Ford ranaminaion band lug anda bolt 


illustrated. ‘This is made out of an old 
jssion band h ide is 


‘against the tapered boss at the front of the 
lug.—F. B. 


Hunting Trouble in Motors 


sod contact with the clip 
Pi fere’s your test li 
we'll test the fuses, ‘Touch the bare ends 
Of the test socket wires on the first two 
fuse ends where the wires are connected, 
‘The lamp lights, s0 these are the feed 
wires and the fuses are ahead of the 
switch. If it didn’t we'd try the next 
two and then if it didn’t light we'd h 
to close the switch to make the test. 
Now put one wire of the lamp at the bot- 
tou of the second fuse and the top of the 
first so the current has to flow through 
the first fuse. ‘That fuse is good because 
the lamp lights. Now try it with the one 
wire of the lamp at the bottom of the 
First fuse and at the top of the second; 
that lights too, so the first two fuses are 
good. "Now try it with one wire at the 
Fottom of the second and one at the top 
of the third. Just as [ thought, the third 
fuse is blown, for the lanp doesn't light. 
‘The fuse at the left is blown and we'll 
have to take it out and refill it, but 
weil have to doit carefully Beeause they 

“Oh, I've got more fuses so we'll just put 
in a new one,” said Clyde. So with a 
small piece of wood we took out the blown 

serted a new one. 

hadn't been the trouble,” I 
remarked, “we would have looked over 
the connections carefully and taken ov 
the fuses and sandpapered the metal ends 
to mae sure of good contact with the 
clips’ 

Since, that time Clyde has not been 
troubled with motors that won't start. 


Tsaid. “Now 


A setp-ctostxe water faucet of the type 
‘operated by pressing together the han- 
dies will serve in an emergency as a 
safety valve on water, air or oil lines. 


Holder for 


t held it in | 


PLUMBING-HEATING 


| Install Your Own~Save Half 


= 


| 
Ee pieces 


The NEW BENJAMIN 417, ¢ 


Orrawa Loc Saw 


(TAWA WGC noc Hah Besa SEES 


A 2c STAMP 


success. See Money ‘Making Oppor= 
tunities on pages 146 to ried 
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| Box for < for Heating Sm: Small 
| Parts with a Torch 


GOOD way to save gas when an 
wcetylene torch is to be used for 


pieces are pl 
each coupay 


bottom ones are 


rie flame. When the 
correct Iweat ix atta we holder is 
tipped to allow the work to slip out into 


the water. The upturned edges in the 
icy center oftheholder 
| ee prevent the pieces 
” Inthe upper hall 

from slipping 

id this half 


then turned down 
and more work 
placed in the top 

The 
the top 


heated 
Tees gusto bring it 
tothe cree em 
How hetaite te perature for 
monvaermess —artening—A. 


Depth Can for Hardening 
Ends of Long Rods 


h end. Before doing 
he pierced! some holes in the sides of 


‘An auxiliary can wed to regulate the depts 
for planing heated fous into a water tani 


n andl four holes near the top, and 
led the can as shown in the tan} 
‘was filled with water to give th 
correct. depth within the can. In this 

hie obtained the advantage of a full 
without any danger of hardening 
the bars farther than was necessary.— 
H. Moone. 
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' The Handyman’s most 
important tool is a,7 
j H ] 


Carborundum 
Combination Stone 


He success of the may depend on 

the sharpness of your tools~on the deft 

touch you give with a keen-cutting chisel 
or carving tool. 


$ 


Many a home craftsman has 
learned to use the Carborundum 
Combination Stone to put a 
quick, keen edge on any tool— 
an edge that stays sharp. 


Think, too, of this feature—one 
side coarse grit to start your 
edge; the reverse side fine grit 
for perfecting it. Made of the 
manufactured abrasive—Carborundum 
—harder, sharper, faster-cutting than any other 
material. 


Every stone uniform in grit and grade. Does 
not readily fill nor glaze. Use dry or with oil. 
Made in several sizes. 

Carried by Hardware Dealers Everywhere 


Sexo ron Caratoc P-1 ron Compere List 
‘oF Canwonunpum Propucrs 


a= | « 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 
CANADIAN CARBORUNDUM CO,, LTD., NIAGARA FALLS, ONT. 
Sales Ostces and Warchowtes in New York, Chicago, Boston, Philadelphia, Cleveland, Detrot 


i Bitaborgh, Grand Rapids, Miwacee 
‘The Carborundum Ca, Lid, Manchester, Eng. | Deuteche Carborundum Werke, Duneldor, Ger, 
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| How to Hold Ship Model 
| Hulls for Shaping 


N THE construction of a number of 
boat models, I have always faced the 


Makes any wet 
trickle charger DRY! eS 


first is used when the outside of 
h 


I is being shaped. It co 
in, thick table supported b 


KUPROX Ione hoes bored in the ball as at A, 
Replacement Unit 
$4.50 


from any 
radio dealer 


‘Two methods of clamping « ship model for 
‘inishing ‘outside’ and) inside “of the. bal 


Eliminates all acids and liquids— 
all watering and attention! 


or into cleats fastened to tl 


Now you can convert your wet electro Unit in its place . . . only two sim 

SS Tike champ Ineo s'diy wok beading ‘port conned. Once be : 

that never requires attention. stalled, you need never again bother h 

The sensational new KUPROX all- about.” your trickle charger . . . no gouged out, requires a cradle made of 1-in. 
metal Replacement Unit replaces the watching or watering . . » no atten SOx. ‘One jaw. to fartened esc 


old acid Jar—eliminates all'acdds and ton of any Kind. One model ft all || One end of the base, w 
Tiquide—all watering and attention. andard dl 

Tdoubles the former charging rte On ‘The KUPROX Replacement Unit is 
eet rae aioe, inte comes line ot 
ery easy to inatall—just disconnect KUPROX Radio Power Devices, inock in the center is wedged in place 
Wise erie ees Bea Fee eee hee Se 


nesses of soft cloth, as is the central 


supports. —R. W, Ciarrni.. 
Handy Test Tube Rack for 
the Home Laboratory 
LATEUR chemists, or boys who are 


RADIO POWER DEVICES ||. sustithtgesatn ae 


which to experiment, will ap- 
preciate the value of a test tube rack 
that illustrated, 


the ot) 


+ TEs zunes oeyina 


KUPROX "8" TRANS! 
FERS. 
sal wets and circuit, $1459, 
wads. 


‘A canap for we when heating 0 teat tube 
 a'Cotvenlent feature of this wooden Face 


Tt has the usual stand and pegs for the 
; test_tubes and, in addition, a clamping 
THE KODEL RADIO CORPORATION, 500 E. Pear! St, CINCINNATI, Q, | sevice which allows a tube to be held 

ORDER Com, eer =a 
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Decorative Metal Work 
(Continued fom page 73) 


leg in a box of sawdust, This 
deadens the noise tran 


‘as few shadows as . 
tly if each of these lights 


he soldering apparatus is best located 
in a rather dark corner, especially if you 
dovany amount. of silver soldering. You 
will be better able to see the glow of the 
metal and the solder. ‘This is more im- 
portant than it may sound, 

When copper, brass, silver and most 
other metals are heated much, as for hard 
soldering or annealing, a scale or oxide 
forms on the surface of the metal. ‘This 
musthe removed (Contiguad on page 120) 


(woop coveRED wine He 


a 
aoe 


SOLDERING BOXES 
FIG. 3 


vine BRICK 
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MARIUS. LATOUR 
Fam Fronch Serene, 
IRVING LANGMUIR 
‘General Hectne 

A.MeL NICHOLSON, 
‘Weneeco Hlecrc Co. 


LEE DcFOREST 


Famovs Slentiae 
ERNST F ALEXANDEKSON 
Consulting Engiovet. Ges. Eee. Co. 


rs 


UBB 
house Eleceric & Mig. Co, 
A.M. CoLPrrTs 

‘Western Hlectate Go. 

S.LOEWE 

Fotmediy Telefunken Co. Germany 
LA HAZELTINE 

Toveotor of he Neverodrae 


'N this new Freed-Eisemann Electric Set 
‘you will get all the qualities you have 
| A wanted in a radio receiver—marked abil- 
| ity to separate all a high amplifiea- 
| tion without regeneration ... perfection of 
tone...and a simplicity of operation that 
will amaze you, 
In the creation of the New Electric 11 Re- 
ceiver, Freed Eisemann has been able to use 
the inventions and patents of Alexanderson, 


Hazehtine, Langmuir, Latour, Loewe, Chubb, 
Nicholson and others—certainly the greatest 
radio engincers in the world. 


Operated from your Electric Light Socket— 
‘There are no batteries or other attachments 
that need constant care. The Freed-Eisemann 
Electric 11 Receiver can be plugged into the 
light socket. Do not be confused. There are 
many electrified sete—sets that use, in. one 
form or another, battery power units. This 
new Freed Eisemann Set is not an electrified 


9 


The Genius of these Nine Great Engineers 
has made possible this remarkable — 


‘New Electric Receiver’ 


EISEMANN 
RADIO 


set. It is a true electric set. The power in 
Your electric light wires runs the set. 

Amusing Low Price—Because of the de- 
‘mand for this remarkable receiver we have 
heen able to manufacture it on a volume 
basis that has cut the cost of production to 
44 point where the Electrie 11 Receiver ean be 
‘old at a price within the reach of everyone. 
Before you buy a radio set have the Freed 
Eisemann dealer in your town demonstrate 
the marvelous Electric 11 Receiver. And let 
thedealer tell you about the Budget Payment 
Plan through which you ean have this set in 
your home now. A demonstration costs you. 
hothing and you will be thrilled with the 
ability of the Electric 11 Receiver to bring 
into your home the programs of all stations 
{faithfully reproduced in full beautiful tones, 
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Build These Flying Models of 


FAMOUS 
AIRPLANES 


"ERE’S fun and useful interest in 


it shows you in t 


accurate copies of Famous Airplanes, 
‘in exact proportions and 


esto ral 
sursetlon Qutets fontsin ev 


UUNQBERGIS "prt of $e. Loui” hows 
rete Crue Cry rurtion Out 97.88 
rdkiit Somos 


Tee. Complete Contrvetion Outgy 
INAH Gris “Henle eal ipane 
‘Complete Construction Outi 

oon 
Daft VILLANI Ai Nai hgh 


NUBUPOIET Prenek ot Mo 
Wihvaae! Cole Coan seion Ou 


ie fat 8 
gan Complete Conran Oye, 


MODEL AIRPLANE PARTS 
‘AND MATERIALS 


ty! hind bodes 
Plans for Model Airplanes 
srpah a tern 25° 


cach time the metal is heated. ‘The usual 
‘method is to dip the hot metal in “pickle.” 
which is a mixture of water and acid 


‘Art metal work by Me. 
‘Thatcher. "Eater on | 
fe wil tel tow to 
‘make similar pecs 


usually kept i 
the heating and soldering ap 
pickle pot should have a ti 


Large 
soldered (if the blowtorch is used) i 
soldering box, which consists of two sides 
‘4 bottom as shown in Fig. 3, 
‘This may be made entirely 
brick as shown at 
, pose of 
the soldering box 
is to conserve and 
reflect the heat 
about the work 
and at the same 
time confine the 
flame safely. 
oc emetimess pan | 
‘cinders, lump 
pumice ‘stone, : 
broken fire brick, 
asbestos, or char. 
coal is placed in 
the soldering box 
to hold the work 
and reflect the 
evenly. It is 
not a bad plan to 


Cover that Patt Of tan sanee x 
the beach tobe | Sg ttc snl hae ee 
Alvotad to eats Sis ony Mee | hier att 


ng and soldering 
With fire brick oF even common brick, 
‘The soldering box also provides an 
excellent place for a turntable, as shown, 
at A Fig: 4 ‘The woper part consists of 
a shallow pan filed wih iy 
terials on which the work to be soldered 
rned shout to beta. | Sport Bodies for Fords 
tage for soldering. ‘Two old machine | at FACTORY Prices! 


that Ae the tame ett my es | ite 
re tens eee as es | $39.50 
ince of seal An pon mt | Fe Bue 
bbe riveted or bolted to the upper pulley. atid, Bale 
‘The automobile junk yard veil usually me 


yield plenty of materials for making a | SPORT FACTORIES, Aurora, Illinois 
turntable. "Two brake drums may be 

ranged, oF a wheel hub and a brake drum, 
fas suggested at B, Fig. 4. 


Tie fit of a of mb ie 
Fhathen eke so diag cofimt i 
peg loa iy ted 
Stay Polumina University, for fifteen years. 
dep lmmnr iene ms 
Soo Dees ee Sree Sees 
ei allalig way wtst geet “MAKE MORE MONEY 
So ooo glory Rend the Mies Stoke Preis 


‘on pages 146 to 174 of this fasue. 
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Handling Heavy Work 
(Cont rom sae 


from the pile with the chain hook shown, 
‘or with a pair of shafting tongs, if a chain 
block is not available. ‘The shaft is 
‘easily balanced on a floor truck and can 
be moved without much effort. 

‘Suppose you have some bench work to | 
do on several shafts that are rather awk- 
ward to handle in the vise on account of 
the length or the weight. It may be | 
necessary to have another man close the 
vise for you while you are holding the 
shaft, ‘Then, if you have to change the 

nition of I 
Tive to call on s 
iS that wll Sapporte chat anl eases 

that wil support a shaft and enable a 
man to handle the work alone. It can be 
quickly made from sheet steel, copper or 


lg. 2. A floor platform before » machine ce 
Tench’ will often save a mechanic fate 


t the width of the 


brass. 
i the 


‘The jave is 
d long enow 


to place on the 
block of wood, 
cout tothe proper height. ‘The block should 
be grooved on the side resting on the bar 
so that it fits over sufficiently to hold the 


Tight height, especially if’ you have. to 
hours at. the work. Un- 
impossible to build long 


shop bet t will be just the right 
it for both long and short men. ‘The | 


This ap 
machines, such (Continued on page wD | 
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SUPREME SYMBOLS OF SECURITY 
THE WORLD OVER WHEREVER 
MEN ENFORCE RESPECT FOR 
THE DIFFERENCE BETWEEN 
MINE AND THINE 


There is only one maker of Yale Locks and Keys, 
The mark Yale means the name of the maker. 


The Yale and Towne Mfg. Co. 
Stamford, Conn,U.S. A. 
Canadian Branch at St. Catharines, Ont. 


YALE MADE 


(ALE MARKED Is 
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bas 
Use an Aerial Kit 
to get Matched Parts 


Every part of your aerial 
installation should be of uni- 
formly high quality, because 
one poor unit will affect 
the entire job. 


For complete satisfaction 
year in and year out, buy 
‘a Belden Aerial Kit with 
Beldenamel Aerial Wire 
and the well-known Belden 
Lightning Arrester. Don't 
take a chance with a poor 
antenna system. Ask your 
dealer for a Belden Aerial kit. 


Belden Manufacturing Co. 
4304-A S. Western Ave., Chicage 


Aerial Kit 
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Handling Heavy Work 
pon met 


as engine and turret lathes 
‘When you find the vise or 


Tn many shops heavy machine acces- 

x heads for milling 
ind faceplates for 
ises, are kept on 


A large he 
| 2 dificult even for two mee to handle 
To make the job easier, the machine 
table should be lowered to its lowest 
position, On modern machines this can 
he done speedily with power. Loosen the 


STRAP 
WATCH 


WEATHER PROOF 


on, but be sure to watch the differ- 

et Tunderneath the table 10 sce 
‘against the shoul 

the threaded hole. Stop the machine about 

14 in, away from this shoulder. Lowering 

the necessary 

ing head that 


ss rants 


BB EEE order 


7 

ithout help. It has another advantage 

keeping the the floor and in 

much better condition than that in which 

these expensive accessories are sometimes 

| found. 

If desired, the lower section of the st 

(Continued on poge 125 


can be made 
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into a cabinet for smaller part 
machine, the tail center, bolts, wr 
and the like, Similar stands ean be 
made for holding heavy lathe chucks 
‘and faceplates. 

‘When mounting 
plate on the lat 


large chuck or face- 

board or blocking 
should be placed across the ways. When 
the same machinist is working steadily 
fon one. lathe, he ean have a board or 
block just high enough to bring the 
threaded hole in the chuck in line with 
the spindle. He can move the chuck 
along the ways with the carriage, and by 
pulling on the belt the chuck oF faceplate 
can be ently started. One mancan handle 
a very heavy chuck in this way unless it 
hag £0 be lifted from the floor 

Some mechanics make heavy work of 
removing @ chuck or faceplate, especially 
if the thread starts hard. Many times @ 
chuck has a tendency to jam against the 
shoulder. ‘To. start it ‘easily, place a 
hardwood block under one of the ehuck 

ww at the buck of the lathe. With the 
GSS castes Sha wor aad orin te 
back gears in, pull on the belt in the re- 
verse direction, bumping the chuck jaw 
against, the block. 

‘Another method is to place a short iron 
bar obliquely between two chuck jaws, 
allowing one end of the bar to come 
‘against the back way of the lathes then 
pull on the belt. After the thread has 
Harty the chuck can be run off with 

1¢ power on, using @ slow speed us 
the thread is’ nearly off; then stop the 
lathe and take the last turn or two by 
hand, Always have a board across. the 
ways s0 that if the chuck accidently gets 
away from you, it will fall on the board 
and do no damage. 


IHUCKS that havea tendency to stick 
hard against the 
spindle may often be rel 


| athin metal washer oF heavy paper preted 


ack of the h 


place a heavy shaft ina 
in the center, or at 
each is 


job is useful and also a safety precaution. 

Suppose y 1 thread on 
the end of a big shaft and must remove 
the center several times to try on a nut 
or a gage. With a short piece of board 
across the ways or the carriage, one oF 
two short blocks up to the shaft will 
support it while the center is withdrawn 


(se Fig. 1, page 78). Removing the tool 
it when placing long or awkward work 
In the lathe will also save some time, as 


the tool post is generally in the 
‘Heavy castings that must be tricd up 
in the chuck ean be held safely if a short 
bar or, hardwood stick is used between 
the tail center and the work, (A. lisht 
pressure with the tailstoc 
the work will prev 
‘the job of truing up the piece much easier, 
‘Trouble is often experienced when fac- 
ing off a large casting held in the chuck, 
the main dificulty being to gota strait 
ut. ‘This is (Continued 
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THE NEW MODEL 


Mode 
ati, with Compound 


the finest work in the 


lant, tol room, 
Seevie Sette and Elccxiel Shope 

50 Sizes and Types to Select from 
Below we lise the prices of the countershaft 
driven lathes with diferent lengeh beds Can 
aso be furnished ia motor driven types, 


9-In. JUNIOR SOUTH BEND LATHE 


A Precision Lathe — Back Geared — Screw Cutting 


iene’ $175 

Features and Specifications 
‘Automatic Feed to Carriage. 
Seccover for Taper Turning. 


Prices of .in. Junior South Bend Lathe including Countershaft and Equipment 


IF 2214' tech Lad, 


<3" Junior Screw 
Tatke With door es 


Coming Back Geared $185, 


Equipment shown beneath the lathe furnished 

‘equipment with all the countershaft 

« driven lathes, including the bench lathe shown, 
at top of page. 


97 Junior Lathes can be fitted with Milling At- 
tachment, Taper Attachment, Draw-in Collet 
‘Chuck, Threading Dial, Grinding Attachment 
‘and 12 other practical sttachments. 


Easy Payment Plan 
10 Months to Pay 
Easy Payment Terms ére 25% of X with the 
‘order, bulance in ten equal monthly payments 
‘you can purchase your lache from your neat 
‘ext machinery dealer. 

Write for Booklet No. 22-K 
containing prices and descriptions of the 9° 
Janior Lathe ia all types and deives. 150 illase 
‘tations of work it will do. Mailed fce toany 
dees. 


Extblished 1908. Over 38,000 South Bend Lathes i use. 


SOUTH BEND LATHE WORKS 


‘New York City Seleeroom, 183 Centre Street 


840 East Madison Street 


South Bend, Indiana 
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“Give Me One of 
Those Little Jiggers 
To Fix the What- 
Do-You-Call-It on 
° My Car!” 


“When the ladies 
come, in to buy 
tools,” “says, the 
hardware clerk, 
“it’s worse than 
a Chinese puzzle 
to find out what 
they want, They 


the names— 
we don’t usu 
ally expect 
them to. Butt 


Manufacturing Co. 
Roxbury (Boston), Mass. 


America's Leading Wrench 
Makers for nearly Forty Years 
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Making Center Reamers 
in the School Shop 


SEFUL as well as instructive is the 

school shop project illustrated be- 
low—a center reamer. This tool should 
bea part of every mechanic's kit. Making 
‘one provides practice in the use of lathe 
tools and in the art of tempering steel. 
‘The tools required are: Hack saw, G-in, 
steel rule, outside calipers, tool holder, 


center gage and file, forge, tongs, and, 
‘of course, a lathe. 

‘The operations are as follows: 

1, Cut off a picce of tool steel stock 2 
in. long. 2 Chuck in engine lathe and 
face off. 3. Turn 34 in, diameter. 4, 
Reverse work in chuck and face off end. 
8, Tur ¥q in. diameter. 6, Set com- 
pound rest’ on engine lathe to proper 
angle. 7. ‘Turn G0-deg. taper. 8. Hold 
in vise and file cutting exge to center line. 
9, Harden. 10. Polish. 11. 

Note that operation 8 could be done 


Handling Heavy Work 
‘Contnned fom page 129) 
generally caused by alight end play in the 


spindle. T have seen ics take sev 
ceral cuts across a large casting and then 
fail to get a true face. Taking up the end 
play with the adjusting mut on the back 
of the spindle does not always eliminate 
this trouble, but if there is a hole through 

ing, place an arbor on the centers 
a ‘and takeup the play with 
the tailstock spindle (Fig. 4), ‘The arbor 


b I. 
the next best thing is to put a true center 
in the end and run the tailstock spindle 

inst the work. With this arrangement 
is possible to get a true face on the wor 
rth one finishing cut; it also has the 
advantage of stopping any tendency 
the work tochatter. 

In offering these surgestions, a 

pose is to get mechanics to think of 

tray to make their work easier and avoid 
unnecessary physical strain and hard 
labor. Some men never seem to hurry 
and yet accomplish a great deal more 
than those who are always flying around. 
And it is not uncommon to find two men 
doing what one man could do alone if a 
little more intelligent thought had b 
given to the matter of handling work i 
the shop. 


‘Tare weight of sheet iron can be computed 
by multiplying the thickness by 40. This 
ves the weight in pounds a square foot. 


November, 


New Self-Massaging Belt 
REDUCES WAIST : 


927 


h goaarea Meee aie: 


‘WE WEL COMPANY, 111 aS. 
apotce Bencronana oni teint bee 
SKoNPad your aprial WOnday rial Otter, 
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Venting | Maas 
Hood long-felt need in 


the. kitchen not 
provided with a built-in ventilator over 
the gas range. ‘The odors of cooking 
foods, steam of boiling kettles, an 
fumes of the oven are carried ‘ava 
‘Top, front and back were fashioned of 
| a rectangular piece of medium weight 
falvanized iron, 20 by, 63 in., bent into 
the three sections. "The type of gas 


| range naturally controls the Timensions 
to, some extent. 

‘The two sides, which are 34 in. long 
and 20 in. wide, were cut out with 34-in, 
‘extra allowance 
at the edges. 


ight. angle 
flange to which 
to solder the 
main sheet. 
‘The con- 
struction could 
be simplified 
greatly by 
ali ing the 
arved edges of 
the side pieces, 
but the writer 
thought these 
curves would 
the 
nore working, 
room and improve the looks of the hood. 
‘The lower edge rests on the shelf of the 


range and is held to the back by two stove 
bolts. ‘To prevent the hood from falling 
forward, an upright bar was bolted to the 
bback of the hood near the top: it projects 
downward. and is, attached behind the 
range. This makes unnecessary any 
attachment to the back wall | 

Short sleeves were inserted in the sides 

‘at one side for the narrow 

oven and at the other side 

leading to the chimney. 
A simpler method would be to eut aceu- 
rate circular holes in the hood to admit | 
the ends of the pipes. 

Finally, the o 
painted gray to 
room, and th 
Visitors inspect 
the hood to be an integral part of the 
range.—Ows Lovesor. 


de of the hood was | 
‘h the walls of the 


A.goon war to se 
the overhead space 
in any unfinished | 
basement or cellar | 
is to nail a few strips of ordinary building. 
Iath up against the floor joists. One lath 
is generally long enough to span three 
joists. 

‘Two such Iaths placed close together 
near the basement wall will make a rack 
forlarge pansand —(C 
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-And NICHOLSON 
Files 

It was recently predicted that city con- 

gestion would eventually force architects 


to use the upper structure of bridges for 
apartments. 


When the time comes to build these 
apartments, NICHOLSON Files will be 
just as useful as they are in the building 
trades today. 


Made in the largest plant of its kind, 
these files are fitted for hundreds of jobs 
throughout industry and the home, 
The industrial uses are well 
HOLS, userare described in booklet 
“Files and What They Will 


Do For You.” Copy sent 
USA, without obligation.” 


—A File for Every Purpose 
NICHOLSON FILE COMPANY 
Providence, R. I., U.S.A. 
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All Who Love 
to make things 


Model Makers ~. Amateur Mechanics 
Experimenters, ete. Study the specibeatons 
‘of this ultra-quality line of dependable 
machine tool selling at prices you ean aford, 


KaapoSpeedDrlNe 810 
‘Taner itl. tein 


cologcaalogas ally describing 
ont hus fe Butane read 
[Dae OF miniature machine wots that work, 
festa ae oles 
“poring woods or depatancat 


von oy dept sali 
Wout of ck we weil snd dnt 0 
ut breBlas frcandmpse 


KNAPP ELECTRIC CORPORATION 


Dept. 88 PORT CHESTER, N.Y. 

flo manafactrer of Knapp Electric Questioner 

in Canada: THE T. EATON CO., Limited 
(Conde pr igh’ hi 


The Shipshape Home 


fruit kettles not often used in the kitchen. 
Others placed near the center of the 
basement or above the coal bin will hold. 
| spare stove pipes or small storm windows 
During the winter, garden tools can be 
kept in the same manner, if no outhouse is 
available. Close by the workbench short 
molding may be kept 

Ente B. Ronexrs. 


‘Tuts window ve 
tilator is construc- 
ted of Tight gal- 
Gaalacaada anized iron ati 
fened along the upper edge with wire 
Notches are cut at the ends to slip over 

heal screws placed in the window 
molding. ‘The window can be lowered 


| wane rose. 


| saaier gasaorzen 
TRON (ENAMELED) 


raver uP: 


Suge maar™ 


How to lay out, ct. bend and attach 
type ‘of galvanized (on window vent 


practically all the way without 
the ventilator. 

‘Our ventilators are enameled. They are 
kept in place whenever the weather is at 
all doubtful. ‘They regulate the draft, 
keep out all rain and snow, prevent the 
window sills from weathering, save the 
bother of pinning up curtains and prevent 
all worry as to whether rain may drive in 


Wixvow and 
porch screens 
‘should be marked 
carefully to 
taken down to 


identify them as th 
he stored for the wi 
‘One of the best ways is to use small nails 
th numbered heads, which can be ol 
ed fora few cents at any well stocked 


in orderly progression and faste 
to the window fi 


| mark the screens with Roman numerals, 
| (LIL, LL, IV, V, ete.) m 
in, chisel into the edge. 
for the second floor may be prefixed 
a Roman II. To avoid any possibifity of 
staking IX for XI, underline each with 
chisel mark. Mark a few of the window 
| frames to correspond, so that there will be 
no chance of forgetting where the number- 
ing was started and in which direc 
it was carried around the house.—B.H. 
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What Caused 1? 


astrous freaks of nature? 
You can know. 


Science made thrilling 
for YOU 
“Science is thrilling for the scientist,” said 
Garrett P. Serviss.. “Let's make it thrill- 
ing for everyone.” 
And so he edited a great library touching 
every scientific subject, each subject 
written by a recognized ‘authority. Mr. 
Servis himself is a renowned scientific 
writer, and the men he selected to help 
him have each won fame in their respec 
tive branches, Furthermore, they are 
men who havebeen able to tell about their 
subjects in a popular absorbing way. 
And now, to complete this great achieve 
‘ment, the work has been published by P. 
Collier € Son Company, at a price 
0 low that itis available to all 


Scientific fact—as gripping as @ novel 
‘The Popular Science Library is a complete 
reference work, easential ta every intelli 
gent American’ household, ‘But its value 


ge far beyond 


ike a novel, telling with 
the marvelous story of how: 
the elements and charted the inti 

re you will find your favorite subjoot 
authoritatively and vividly discussed, and 
‘you will find new subjects that become more 
and more fascinating to you. | Starti 

useful facts, practical adviee, foo 

for thought, and interest i 


FREE “THE,WoNDERLAND 


"there beska in your home: | 
‘Weddo wot sak'you Yonend te by 

fhe Sak You yt ee 
Sed 'enter ining ook, i 


Adres 
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‘The Stage Carpenter 
(Const san80 


fit meeting Jery and the director will go 
ver ther 
Day to: Baring ont ot oy 
Riould be arranged but slam a appene 
any cts, what wl be needed in the way af 
tugs desing rooms, sition pation, 
serena wo forth 

Tr the director has just met Jerry for the 
fit timo, i ight be jst ax well nt the onset 
torgre ipoa the meating ofthe word stage.” 


FEW years ago Tsulfered a couple of bad 

days of worry for the simple reason Uhat 
hat T'mennt bythe word, “stage” didn't 
Agree at all with Jerry's meaning. "We were to 
Pit on a musical show in the town armory, 
And never having been in the armory oe ch 
iy thea at had bon po hee 
faked ‘hey: had n goed. stage. He 
fsvured me that they had, and he seemed sure 
Dried that T didn’ know that it had been 
Ainated to the town by the president of the 
Tock Works. “Anyway, i sounded allright to 
me, An Twas ail 


ducing 
igo until about three day 

Needed, ‘Tt was in this eleventh-hour scene 
‘confab with Jerry that I suffered the shock of 
revelation, What Jerry meant by a 


hot a regulation theatrical stage, but merely a 
platform! 

‘When I cowl talk {ask questions 
earned that Jerry's “stage” was a twenty by 
twenty-four foot. platform setup on horses 
two feet above the armory floor. Tt had no 
front, no proscenium arch, no sides, no 1 


of lighting nod a curtain'that consisted of 
‘number of froway blankets tworby 
four and hung from the a ers, to 
be raised and lowered as need be. When the 


curtain was down, the two-by-four was just 
Ihigh enough above the stage Hooe to conceal 

i's head, provided he was not over six 
feet tall; when the curtain was up, its lower 


and Td 
to come 100 


‘ome tall bust 
here feat tl 


it with a tape 
lay it out oa 


paper, 
‘rea, the proscenitn of 
sidewalls (if they exist) 
‘tie of door openings onto the stage, if it 
happens to be one of those elosed-in stages 

mall-town halls, schools 


fand church “parlors. 
recall a near-tragedy that occurred from a 

Tittle of this sort of forethought, oF 

rather, fore-measuring. The 

Putting om called for two 


settings were made a few days abead of time, 
Dut not put in use until the first dress re- 
hhearsal, two nights before the public perfort- 


‘ance. Sinee our Drama Club was able to hire 
the entire hall for a week before the shove, the 
fraines were built, covered and painted 
‘in front, in the auditorium. When set up 
they were, of course, earried to the stage by 
way of the proscenium arch. The set for Act I 
‘was put in place ready for the night rehearsal. 
At the end of the act, when the time came to 
make the shift'to the secondact set, Jerry 
started to take the first set backstage. But he 
‘only got as far as the door. It was then that he 
‘discovered that the (Continued en pare 125) 
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SMOKING CANINET 
se sags ok, 


This NEW Book 


will show you how 
to make 20 attractive 
pieces of furniture 


precios 
yout 


New Book—greatly improved 
fn eM 


vented fn three partn—a.phow 


LLA SEWING BOX eosin 


PRISCH 
oe LaPagh’s Book, pags 


ip fromm ataet to Bniab: 


Handiest 
Toot 

in your 
Work Shop 


try 


ith Beak "Trough Pat "Seed. 
Fiano Boot Shelve. Where css coy get coe 
rvtion for taking il thene tags for ‘nly 


Send 10 cents for this NEW 


Poppe 
| 

jE AGE’'S |~ 
GLUE 


BOTTLES, TUBES,CANS | = 
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Machine-Growth 
Registers Here 


Your machine may seem to 
be running fine—yet really be 
standing stil. 

For it luces today what it 
prod last. year, unless you 
watch the record and see that it 
shows improvement. 

As you better the mechanism or 
‘operating method, it shows in 
better production-records. You 
look for growth and can check up 
the GAINS on the dial of a 


Need 


‘The Set-Back Rotary Ratchet 
Counter below is for machines such as 
prestes and "metal-stamping machines 


‘where'a reciprocating movement 
indicates an operation. 


Registers one for each throw of the lever 
tol cht ra sy Be by 
fentirve peekak repre 
peter fpr re 
Price with four gure, at thsatd, 
{io obo dunt, (Cat fan an 
size.) Set back Revolution Counter of 
‘similar model, $10.00 (list). Smaller 
‘rom 3200, 


Counter below counts operations oF units 

of output, from any distance that wire 

Connect with machines, Canbe placed ove 
lak ot on convenient Counter-Board. 


‘Mechanical contacts on your ma- 
chine make and break the eletrieal.cir- 
uit which operates the counter. The 
tlectro-magnetic drive ean get ita current 
from your regular lighting circuit (110 
volts), or from storage battery. 


problem of yours; ask for the 
Counter catalogue, anyway. 


The Veeder Mfg. Co. 


44 Sargeant St. Hartford, Conn. 


The Stage Carpenter 


frames were all bigger than the door openings. | 
In the meantime willing workers were hustling 
the Atl sets up over the footlights and on to 
the stage. You can imagine the mess that 
followed-—the confusion not only on the stage 
but also in the mind of distracted Jerry. Here 
was a. small, closed-in stage containing the 
disjointed elements of two perfectly good but 
| unremovable settings. and Jerry foaming 
in the midst of it all. And what did the poor 
sam dod He’ pent the entire next. 
agony of rebuilding his two sets so that each 
‘would allow for storage space for the other. 


[MUST acini that he game out of his con 

Ft hg ee acco the pom 
= ing jog which wan 

ist deep enough to hold all the frames 

ther set- Ande was lever enough to locate 


fand an extra day of frantic labor. 
hen I atress the importance of the stage 
carpenter have in mind just such distressing 
Uupsets that oceur from time to time in even the 
best regulated families of amateur players. 
For that reason the stage carpent 
|has to be able to use his head fally as well ard 
ively as he ean his hands and his tools 


THE old days when a few side wings 
backup std for & raom interior have 
passed. Today even among the most amateur 
{sh bunch of beginners, «stage room has to 
Tock like a reakrooen with merely one side of it 
‘omitted in order to give the audience a look-in 
‘Netors 0 ‘make 
{rom the side 


Mad 


anda 


Scheduled for early publication, Mr. 
Smith will discuss the making of pre- 
| liminary models. 


How to Finish Curtain Poles 
in Polychrome Effects 


poles may be polychromed by 
iving them two esate of fat wall paint, 
it which bas been thick 

alittle plaster of Paria efor 
tory, tap it with a stencil brush 
‘stiff brush to give the surface a roug! bre. 
‘When this is dry, apply a cot of glazing colo 
of womecontiuating or. barmonicing’ Unt 


‘This may be made from painters” tinting 
colors ground in oil of in japan and thinned 
‘sith turpentine. “Apply the glazing color ir- 
regularly and motile t with a rag. ‘The colors 


SSoald Larmoniae with the 

it's more antique looking polychrome e- 
fect is desired, apply powdered rottenstone 
tsined with Carpentine abd after «fe mintes 
‘pe off the gmater part of the powder. 


100 SCALE PLANS OF OLD 
and MODERN SHIPS 


SEA ARTS GUILD. 
(05.8 ELEVENTH AVE. _ MILWAUKEE, Wis 
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Better Heating 


‘and this type of instrument be used to operate 
the furnace entirely by natural draft. “As a 
experiment the author kept a furnace fire until 
‘Tune Toth, though the house temperature did 
hot rise above 70 degrees except when the 
‘outside temperature rose above that. ‘Thermo- 
Stat control early in the fall prevents ovecheat- 
ing, which is @ prevalent cause of colds. 
‘Models available include: 1.—A plain instra~ 
iment with no clock (the alarm clock described 
later may be installed). 2—A 2ihour noo- 
jeweled clock. "3.—An eight-day nonjeweled 
lock. 4.—An eight-day seven-jeweled clock. 
umber 1 has no provision for maintaining 
a different night temperature except by setting 
to a day temperature on 
the alarm clock: switch 
before arising, the fre having been on natural 
draft all night. Number 2 will maintain any 
desired night temperature and, by. 
the clock, shift to the day range. 


Fig. 2. Biectrie control motor which oper- 
sites the drah door and check damper aed 
{irm the Blower on and off ecordieg to a 
Peearranged program without any attention 


only weekly winding. Number 4 ia a better 
‘lock, of course, and automatically retards the 
fire to night range. Tt may even be used to 
‘nuintain «rising ‘and evening temperature 

ith a lower night and through-the-day tem- 
perature. 

‘An ordinary alarm clock to control 
stallation, whether 
pot, isilustrated in Figs. 1 and 2. Tt was used 
here to control a converted acum cleaner, 
‘which accounts for the rheostat mounted on 
the panel—a slate shingle or other fireproot 
nongonduetor. One or more lamp sockets 

allel with each other hut in series with the 

F, may be used instead of the rhcostat. 
rent combinations of lamps give’ the 
prone eisance to govern the pec of the 
ower. ‘With a standard speed motor blower 
a switch only is needed. If rheostat is pur- 
chased, one with sic contacts having a range of 
1 to 180 ohrns will be satisfactory. 

Figure 2 is the back of the clock. A hole is 
ccut through the panel to ft the face and three 
ssnall bras angles hold the clock firmly” in 


POPULAR SCIENCE MONTHLY 


orevery home 


Remington Portable is everybody's typewriter. For the young and 

I old, and for all ages in between, it is always the same handy little helper 
So simple and eaty to operate that anyone can quickly learn 
to type at a speed far surpassing the pen. 

‘The Remington Portable isthe lightest and smallest of all standard keyboard 
portables—weighs only 814 pounds net and fits in a case only four inches 
high, but it is @ strong and reliable machine—complete in every feature. 

Can be purchased on terms as low as $5 monthly. Send for our booklet, 
“For You—Fer Everybody” to Department 67 


‘aad thme saver. 


REMINGTON TYPEWRITER COMPANY 
Division of Remington Rand 
a1 BROADWAY, NEW YORK 
‘Branches and Deere Rverywhere 


REMINGTON PORTABLE 


RECOGNIZED LEADER—IN SALES AND POPULARITY 


PP pap ps 


1S TYPEWRITERS TYPEWRITERS TYPEWRITERS TYPEWRITERS SMACHINES 


Remingtoo-mede Paragon Ribbons and Re Seat 


Garton pepere slvayy mabe good impresions 
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m going to raise 
his salary” 
‘re had my eye, on him 


time and I know he ean hs 
fer work, 


ies 


“i¥e indies those 1LC.S. text- 
books eve 
rant to tll 


chance he gets, and I 
you it has made him a 
for thia sins. 
jing to raise his salary 
Jive him that new job we were talk- 
T wish we had more men 


poses it ier eae 
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What to ik For H E 
LIP 


When Your Car 
Overheats 
By Ray F. Kuxs 


November, 1927 


L 


“J CAN‘T sce why it should overheat,” 
you will sometimes hear a car owner 


“The hose illustrated, for example, ap- 
| pear all ight outwarily, but the ining 
fad become soe 


clogged up, although | 
‘good and still al- 
Tow water to pass 
‘thro 


stopped up and 
the water is pass- 
ingthrough those 


cool. It comes from the radiator almost as 
hot as it entered and goes back to the 
motor, which grows hotter and hotter, A 
new radiator is the only solution which is 
uniformly satisfactory. 

inder block is another 


supple, and expect to encepe trouble, 

Butterflies, grasshoppers, bees and 
other insects have been known to fill 
radiator honcycombs to such an extent as 


from the 
alot of tl 


in an effort to up. 
‘We all know about keeping the fan belt 


well to remember, too, th “ 
"can become bent 


‘simple thing asa 
set hand brake 
or dragging foot 
brakes. Im- 


Hone cat to show how 
the lining haw decayed 


proper carburetor settings and poor igni- 
tion are contribs ies i 


the cooling 


system itself, usually in connection with 
the cireulation of the water. 
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Better Heating 


filing of the togale may the necessary so that it 
will clear the Key. Install a radio switch stop 
‘or a 6-32 machine serew asa stop to prevent 
the complete nveinding of the alar’ spring 
‘making certain that it permits the full wind: 
ing of the spring as well as the trippin 

the togule. "Fasten the switch to the back of 
the clock by passing two 6-92 machine screws 


through the cotsposition switch ease in place of 
the short ones used by the manufacturer. A 
metal caver should be provided for the switch 
bouly to protect the switch wiring. 


blower.” All wiring must conform t 
‘The boiler thermostat illustrated is one of the 


tached to this socket by means of a drop cord. 
‘To prevent too great a drup in house t 

perature at night where one of the 110-volt type 

Uhermostats are used, oF the draft control 


oo 


HAIN PULL 


‘SPRING OR COUNTER 
‘Sieioner TO RETURN 
YO ‘ore Position’ 
Fig. 4. Switch arranged for wwe with « con | 
tral eystem of either spring or gravity type | 


Toasve with 
EXTENSION ARM 


without clock attachment, it ina good plan to 
connect by. means of pulleys to the | 
draft door and hook w Toop in ‘over the 
‘alarm ie ‘wound, 0 as to bold the draft 
‘door open. Ii this. way the. fire is left on 


ara dat throughout the night. When the 
falar rings in the morning, the loop slips off, 
‘losing the draft door before the key tripa the 
toggle witch. "Tho fre left in this way will re 
jquire a shorter time under forced draft to bring. 

etely 


type draft control 
he ‘itch by the mantfacturer 
n'a builtin 110-volt awiteh, 
am and mins be used 
adolf directly. Tis 
mt of a separate switch, 
lusteated in Figs 4 which is | 
sither model. 
inting up (Fig. 8) are attached 
fea, that em the right to the 
at om the left 


gn the house sat 70 de 
ther check lowed, 4 me open 
find the blower not running. In this way the 


fire tapers of under ‘natural daft unt the 
house temperature fall, when the fsing rom 
thermostat 


il cause the motor to wake one 
the arms then pointing down 

to give better combus- 
tion, the blower will be turned on, and the 
draft door will be closed to force the blower ai 
Urough the fire. This cycle will repeat as 


rc half turn, ‘The 
‘at any convenient pol 
ins passing through pulley. 
‘fa gravity oe spring 
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Ola Briar 


TOBACCO 
“THE BEST PIPE SMOKE EVER MADE!” 


“Old Briar Has 
Re-Converted 


Me to Pipe Smoking”. ..’ 


All of the old esjoyment, solace and 
solid comfort of pipe smoki 
that's what Old Briar Tobace: alae: 
pli em 
as eran er er 
of the pleasure and satisfaction that “a 
pipeful of Old Briar gives them. 


x filled with Old 
Brat Tobace, Dw nthe ps fragrance 
and aroma of its 50 Taste its 
fall natural flavor. Smoke it awhile. No- 


tice how cool and slow burning it is — 
and how smooth, Now you know why 10 
many thousands of pipe smokers sty Old 
Brat is “the best pipe smoke ever made.” 


It has taken yeas of scientific knowl- 
edge in the at of mellowing and blend- 
ing and generations of tobacco culture 
to produce Old Brar Tobicco. Step by 
ae decor 
step by step perfected. It all shows vp 
inthe mck 


©The abo tribute to Old Brier isa the more convincing because it wer enively wnolicted. 


# 


Ht 
Hy 


i] 25 


Se | 


IF YOUR DEALER DOES NOT 


HAVE OLD BRIAR raz. | 


¥ 
i. 
H 
i 
| 


Aare ee | 


UNITED STATES TOBACCO CO., RICHMOND, VIRGINIA, U.S. A. 
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WATCH THE YOUNGER CROWD PICK THE WINNERS! 


(OOK around you at the big game 


—and see the Fatima packages pop out! No gathering of 


the younger set, large or 


small, fails to extend this ex- 


traordinary record. Unquestionably, Fatima has pleased 
more smokers for more years than any other cigarette. 


ATIMA 


Read the Money Making Opportuni- 
ties on pages 146 to 174 of this Issue. 


Make More Money 
)PO 


Wollensak Optical Company 


"Gestent kre prise $0 cat 
fou may be the lacky boy 


Write today, The ok gad entry Bank wil bones 
Ree eases ‘three (of 


sbirec sed 
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Better Heating 
(Cente fom sae 18) 


is wad, the chain which wood 
ween the, daft door soul be con 
fected 0 the chek draft ar ell as for to. 
ie swish, The author” faa mene toute 
Fritch made ty one manufacturer with ane 
fei ere anes SA apieg cr mater 
(Site aon Be installed to epen the 
rich whee the motor operates the oor 
the Uren sence the Savest teperatone 
(Fig 3)" Kenny mem confusing to have 


trouble 


in Pig. 3a opecal witch, called by the mane 
tifactirers an "elect itch. Teeontrols 
two circuits. The first. snap turns on the 


thermostat circuit only, the second snap turns 
‘an the blower only, the third anap turns on 
both, and the fourth turns all off. 
‘Namber 1 will be used for tatural draft 
ly, after having shifted the lever 
‘number @ if the blower is 


lower creat in addition 
{0'the builtin switeh or the toggle ff the 
cent own Fig. 4 Und 

‘the authors experience he fol that 
ii per on as 
Ferfect control perfect combustion, « 
{iat women eas keep as well a nan wi 
‘nore Labor than ang a shovel of coal 
two to four times days and at cot wk 
“cepa wth anther a alt 
Simard, “Two” years saving ayn or 
thi vist and Ye tang sash ear tft 

Cash toany nothing ofthe Lncrenand ome 
it heat of cours deal for thowe who 
‘am afford iy it han added conveniences but 
sen ded costs. 


“Comicull"’ Doll Has 
Clothespin Body 


By F. Charge Hucntes 


omy 
“TQ 


FOWLER RAL 


(ring ft asthe parts for which te made 


doll isan attractive little 
Tecan be made very 
‘clothes: 
fan upholsterer's tack with a large head, 
{bout tem inches of very thick white cord, two 
large beads, and two Fuller balls such as are 
sold for use in repairing faucets. 

‘The clothespin is cut off and drilled as 
shorn and the pacts ae sented with oe. 
‘waterproof ‘enamel or lacquer colors 

should be used for decorating the doll. 


HIS “comicull” 
toy for the nursery. 
snty tad regu tein 
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How to Repair Furniture 


(Cantina fom page 98) 


and pry off all you can. Loosen any seneer 
that "ticks wit Ite hot water” Scrape 
the boom of the cavity clean and fat 
il salt sack or even a mc 
with od abd, fering in the patch sol 
Covering it with a piece apply the 
Sky which il gar to the tha of the 


Sia apa pe Lay on rg 
col lee ae 
susamtine ce Yenc il ig and frm 
ers, arin Fig. 7, Tn the beginning these 
re ually of rich small extent Uhit the 
ouseolder Woes not" suspect 
ce ut damp weather entses thet 
to awell and stretch, When you see a sup 
toning ren upon thn we 
‘and down—the veneer is loose and eds im 


tulter, 


‘Then Fub the surface with a harswver head and 
{allow the procedure suggested above, 


THEN the job in dry, pee of the 

aspen eek al, 

rub these places with the tip of the 

the paper rolls ff. A ltl ight rubbing 

‘a felt, wet with oil and pumice powder, 
SL restore the Gish. 

"The checking of furniture tops, drawer 

fronts, doors ant panels ia onised usally iy 

chang oa cntrasing ay, 

ber. If the checks is shore and 


es 
‘lamp it up again, wipe off the surplus glue, 
and, when dry, lightly rub the blemiah with 
fret ‘pad wet wih oil und pumice powder. 
Trthe check quite narrow, bat resists coming 
together under pressure burn stick abla ints 
‘the cavity, and then rub down the surface. 
ig, 10), make a thin 


ie eek be mor more width 

Teigeshaped pice of 

‘wood or ahive to Bt it, and force fa eth poe, 

ing it owe ; 
‘ilw ito stickup a 

; ning the ahve to atch 

it suroundings and apply two coats of thin | 

talc ot pale guikedttog vor tioned 

ai turpentine, Rut the ast, 


Dip 
ith the 
ally Aer 


fteen minutes femove. the 
Frparation with a soft cloth, rabing bik 


Teaves a good polish. 
‘Liquid furniture wax, if itis of fretless 
wality, is another excellent rejuvenator. 

in, uniform film, let it stand about 
‘and polish with a soft cloth. 
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with half-clean faces 


‘OST fellows shave and bathe 
morning, and yet go to 

work with half-clean faces. 
Pore-dirt hides in erery face, Mil- 
Jions of tiny, grimy particles fly about 
in the cleanest air. You can’t see them; 
they're too small—so small, really that 
they get worked down 

ander the skin. 
ay After 8 while, pore. 
ire gives you a grayish 
pallor. vlike « fellow 
who needs a vacation. 
“ButI can'tseeany pore- 
dire on my face,” yousay. 
‘Thar'sbecauseit’sin your 
face, not on it. Here's 


proof 
Send for the free tube 

of Lae! eae Massage 

‘Cream. When it comes, 


Pompeian Massage Cream. Com- 
pare ie with the lower picture, taken 
‘afer using Pompeian Massage Cream. 
Fhacs skin that really 48 clean 
—Pompeian clean! See those dark 
marks ... dried pellets of cream, gray 
with che pore-dirt thata few minutes’ 
massage brought out. 
‘And remember that im- 
bedded dirt couldn't 
have been washed free 
ina month of Saturdays! 
Give yourself a Pom- 
peian .Freeyour 
pores of sallow-toned 
dirt, Ie not only sets you 
up with a clean, confi- 
dent feeling, but invi 
‘rates your skin with a 
freshandruddy glow that, 
= makes the others say, 
“Neversaw youlookany 
better, old man..." 


quick invigorting mas, FREE wnt cobois 
Whac happens? thousands 
i Pompeian is 6 cents at 
nasmane tole Roads counter, We'd 


picture, taken 


roscope, shows & sec 
tion of skin before using 


‘The Pompeian . 

EA Bah Area ew ¥ 
ea: Please sead mea 

‘erous tral tube of Pompeian 

‘sage Cream... enough for three 
‘facial massages. 


up| ‘Pompei 
der # powerlel mi- Maer Gen Croc ac 
Hinton. Non the dad pels 

Fomem, decker theporediet tight 


feally father you tested it 
FREE. Fill ia the cou 

tod diop ic i the mal 
reading this message. 


POMPEIAN MASSAGE CREAM 
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HACK SAWS 


They all know Star Hack 
Saw blades as they have 
used these blades for more 
than one-half a century. 


There is not a country on 
the globe where Star blades 
are not known to the old- 
est, and most skilled me- 
chanics to be a good and 
efficient blade. 


When you have a difficult 
cutting job to do tell us of 
your problem and let us 


send you a FREE sample 
blade that will do the job. 


Send for chart. 


Clemson Brothers, Inc. 


Middletown, N. Y. 


e 
MAKERS SINCE 1883 


Star Hack SAWS ' 
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New Methods of 
Traffic Control 
(Continued from page 3) 


problem is to keep the trafic moving. On 
Camegie Avenue, one of our main thorough 
fares, we have installed the ‘Chronoplan of 
sutomatic trafic cuatro through the operation 
Of which. syatem of signals motorats may 
teve th eae engi the ste ab 
Hiree snd a quarter miles, without stopping 
‘The time required for this datance i nine 
minutes” 

‘Francis Smith, lieutenant of trafic, reports 
that Jacksonvile, Fla, has overcome. its 
sreatest problems by signal Tights, stret-car 
Safety islands, one-way strets and making all 
opa-town thoroughfares forty fet in wath 

Mass, as, according to Chiet 
of Pole Gevege I Hil established Sigeen 
loading platforms for street car 
situated” that. vehicles may pase wile the 
Steet cars are Dring loaded. “Abo,” he add 

Sve have so. synchronised our’ automatic 
signal Tights that an automobile driver can 
imike seventec, miles an hour through the 
a fe darn the chet" fy Faahng o tgp 
bhttom can stop trafic in one or al three 
special fre zones, thus affording free passage 
{fe Gre apparatus.” 


N PORTLAND, Me; a Trlic Advisors 
Heardappatdy City Manager 
i cooperates wit fhe Puc 
Works and Park Departments in in" electing 
satiety trac regulation, "Among thee 
Belo repuatoos, So mara ih nooprhing 
tones anf thes the Wimiute deme 
i tones 
Tight signals intense publicity for all 
accidents fill page maety-Srst advertisements 
find. an annual Sefety First parade reduce 
fecidents cawed 


With trading 


Saliva, 


150,000, seven persons were killed in motor 
cident during the year of 1985, but only 
‘in general the larger cities have found that 


Soria moh fucauit ts cheats soston of 
ity motor trafic problems 


MALL, outlying communities there is 
‘bo problem. For example, R. F. 
(cLaren, assistant secreta ‘Public 


causing us any. amet 


tay, Pm Prove Cay 
comes the reply, “AS the city is small, t 
Streets are wide and traffic not heavy 


Gilnary, Canslar advies "Cregh Chet 
fe fanada, sdvises 
Constable ‘David’ Ritehie, “We ‘have no 


has to have strict regulations for its local and 
Visiting motor ears. 
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IWant toSend Youa 


Santa Fe Special: 
AG 


Wajch 


for You. 
toseeand 
examine 


“Why Not Own a 21 Jewel 
Santa Fe Special Watch 


aah Sit 


WATCH Co. 


MOTOR 
Cock Ts 


YOU NEVER SAW 


‘CYLINDERS 
REVOLVING ,MOTOR 


Seer 


MAN, MECHANTCS and SHODEL MARENS: 
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Is Flying Really 
Safe? 
Conant en ss 18) 
A Dare, see ile ad Major, Darr 


mse eaped only ty 
eet 
Comets 


‘The death-list 
vy fliers is terribe. From July 1 
Oee to May 1, 1927, seventy-one Navy planes 


crashed, kil ‘aviators. ‘The Army” Air 
Caps ro Ioan, to May, 1027, had 198 


Wilt of flying is safe, then? Civil 
nS ing 9 and 8 
ingests det tote 
Seatac ae a 
= = 
Eat pegs atte okey 
pei A 
TiN tring i hen a? 
Tien satan a ta 
atte ioe Uarmeete 
oan acca 
se oan are 
roi i rte 
Ses tal a 
Bie oe cago 
stat eta a fet 
Been we we tat 
Serraino area 


‘was flown over regular routes without 
death 

Tt seems, then, that there are conditions 
under which flying is reasonably safe. But to 
declare that fying is safe without pointing out 
hat only one-twelfth of all the flying: done in 
the United States in a year is done under 
conditions which make for safety, is to impose 
‘upon the eredulity of the public. 


£15 an unfair to conceal or gloss over the 
‘dangers of aviation ait would be to tell a 
thoy that oeean navigation in perfectly safe, 


‘without warning him not to try i in a eanoe oF 
eatboat. 

‘Commander Byrd himself, G. M. Bella 
Charles L. Laweance, Clarence D. Chamber 


oy 

aarti have cared 
ie ages aod obuat 

Treads ofthe gro 


responsi 
recogmie that much contests as the 
frcecrea menace to the advancement of thelr 


“Stunt fying has, noticeably stunted pat. 
senescent nthe 
‘in Cal, Paul Henderson, President of the 
‘Seronntial Camber Sema 
salen ct ‘tenes the as 
on the ‘who was a potent 
‘ras in many’ instances seared, ad Sachs 
Tce he i clin into om sila, 

fore he will eli into an 
confidence in regular passenger service oo 
tabi routes ben tow dare 


shay 
US ata vik aunty, 
sec et Mets ca 
ssl ie es 
especie teers ae 
a 2 

SS goes 


FAST 


LIFE 


WRECKS THE NERVES 


are living in the 
age of SPEED, the 
muleasminute life. 
‘We crowd two or five years 4 
of ie ato one. "We ery: 
ve worry: and we dissipate, 
Title’ realising’ that. ther> 
mast come an end to oar 


‘everywhere—in the streets, 
in the cars, in the theatres, 
in your business, and ex 
pecially in your own home 
‘right in your own family. 
Nerve-weakness"” is not _/ 
a malady which manifests + 
itself, as many, people be- 
lieve, in twitching muscles, 
trembling hands. ‘These’ conditions 
found only in advanced cases. 

‘There is but one malady more terrible 
than Nerve Exhaustion, and that is its kin, 
Insanity. Only those "who have passed 
through a siege of Nerve Exhaustion can 
understand the true meaning of this state- 
ment. It is HELL; no other word can ex- 
fest At fest the Vici is fra he will 

ie, and as it grips him deeper he is afraid 
hie will not die; so great is his mental torture, 
He becomes panic-stricken and irresolute. A 
sickening sensation of weakness and hel 
Tesaness overcomes him. He becomes ol 
seased with the thought of self-destruction. 

‘The symptoms of nerve exhaustion vary 
acconfing to individual characteristics, but 
the tis usually as follows: 

First Stage: Nervousness, restlessness, 
sleeplessness, lack of energy. poor circular 
tion, and other minor symptoms of low 


vital 
Second Stage: Nervous indigestion, 
belching, sour stomach, gas in bowels, 
shallow breathing, decline in power of the 
reproductive functions, high or low blood 
pressure, hot or cold flashes, heart palpit 
ion, mental uneasiness, iritability, undue 


worry, sall-consclousnen, ete, 
‘Third Stage: As nerve weakness ad- 
‘vances, the symptoms. mentioned before 
Home tore tveres Ht then the more 
fears, melancholia, dissiness lost of mem: 
ory, hallucinations, sticidal thoughts, and 
natty INSANITY. 
only a few of the symptoms mentioned 
here apply to you, especially those indicating 
‘mental uneasiness, you may be certain that 
Your nerves are weak and deranged. Fight 
rh vines ag ould iat fr yur 
‘There ts nothing’ more terrible than Nerve 
Benaustion. 


Medicine Useless 

Medical treatment for nerve weakness is 
worse than useless. Taking drugs to 
stimulate jaded nerves is like making a 
tired horse run by dragging him behind an 
automobile. 


Physical Exercise May Be Harmful 

Don't be deceived into believing that same 
magic system of exercise will restore lost 
Nerve Force, as is so often daimed by 
piysealetarit "More often it wastes the 
little that is left, for exercise demands 
expenditure of Nerve Force. Bear in mind 


| that some of the worst nervous wrecks may 


PAUL von BOECKMANN 


be found right among our 
Shysical calturists, prise 
fighters and noted athletes. 
Nerve abuse wrecks the 
strong as well as the wea, 


Important Book on. 
the Nerves 


) Many excellent boots 
have been written on the 
care and strengthening of 
the nerves, but by far the 
most practical book ever 
‘written for the benefit of 
the general public is" Nerve 

7 Force" by Paul von Boeck: 
mann, the noted authority 

fn this subject who hina for 

study of poole, Sou weak and 
‘orven” The tok 


nervous chil 
fe Ri ace 
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Write For Folder 


HAMMARLUND MFG. CO. 
424-438 W. ged. Sty, 
New York, N.Y. 


TTH thie up-to-the 
ations can be tuned in by a simple n 

of two fingers 

Stations, merely alter the porition of the individeal 


BOBULAR SCIENCE MONTHLY 


OLLAR” FRONT. 
FOR YOUR RADIO 


The New 
HAMMARLUND 
Iluminated 
DRUM DIAL 


te improvement, local 


For finer adjustment od distant 


the dial. It is 4 mechanical masterpiece 


every radio fan will appreciate. Degrees. and wave 
Fengths are illuminated from the back by a small 
electric ight, connecting with the A battery circuit. 
wc bronze escutcheon plate, richly emborsed and 
‘oxidized, endows the panel with a classic beauty 


For Better Radio 
ammarltund 


PRECISION 


PRODUCTS 


4 
2. 
‘ (oul 


N&. an buy a Sterling “B” 
Bde le aS, 
foe inet Sepia 
Sometime: 
cee Sa a 
Ea ipa 
“Seite Denoaratin 
Ore 
isu ie 


SGerling 


B Socket Power 


‘Tus Stentic MANUFACTURING Co. 
Prontuct Avent 


RINT pe 


ey 


|The Latest and Best in 
Socket Design 


| The Ehy Socket is completely NEW 
throughout. Its design is in strict 
accordance with the latest develop- 
ments in socket manufacture and 
radio reception. 

‘The New Eby Socket has a 3 point 
wiping spring contact the full length 
‘of the prong—the most scientific 
ally perfect type known. The con- 
‘tact prongs can't spread. 

Easy to mount above or below Bake- 
ite, Wood or Metal. List Price 40e, 


| The H. H. EBY Mfg. Co., Inc. 


PHILADELPHIA, PA. 


4710 Stenton Ave. 


Is Flying Really 
Safe? 


“Mal fom New, York to San Francie, Ti 
tally, the only plane which got through to 
await without trouble was of the same type 
of those which his company’ uses. 

Ik simmers down to thiy the question of 
whether ying is sae. 

‘Over regular routes such as those flown 
by the Air Mail adequately Tighted all the 
vay, with lighted emengeney landing felis 0 
dose Together that a foreed landing. ean 

de with safety at any tine and with radio 

‘equipment, lying ina plane of one of 
he four ot ive Brst-rate cominereal types, pro- 
Dery inspectel and licensed by the Departrnen 
i Cone ‘nd with engine of equally high 
‘tandards, piloted by a Heensed transport pi 
the takes no. grester risk than he 
thoes in traveling between New "York and 
‘Chicago by rail—eeping in mind the fact that 
passengers have beet killed on the trains. No 
‘therkindof iyinghasany ight tobecalledsat, 


xy will come, we believe, when the 
nt Tigense on a. plane, and the 
favernment's license in the pilot's possens 
will mean that anybody who takes passage in 
that plane and with that pilot taking mo 


‘ lang ane dew ot Ay ot 
leg see as weoee tos i 
thoes ot mean that Roday._ "The Department 
i nee 

othe 


iuipped with ita 
nes should certainly nat 
get service of any kind 
the Government has no 
wer private planes and 
‘Unless a plane exrsies cargo oF 
passengers for hire across state lines ite owner 
fe pile can laugh at Uncle Sam and go meri 
‘on their way, continuing to demonstrate that 
fiying is wot safe. More than half of the fatal 
flying accidents are due to incompetence, ine 
ness on the pilot's part, 


Unfortunately, 
control whatever 


“four percent 
‘nd 


‘all crashes, de percent of 
roent of injuries were the 
fire of planes or equipment 

‘accidents, engine treublo 


pilot 
aus 11 percent 
22percent, bad weather 5 percent, and varioca 
other ite i 


Government has power 
Tt is time for the states to set up a few 

restrictions of their own, as New York 
‘one or two others have done. Pending. such 
restrictions, it is up to the man on the ground. 
to stay on the ground if he. valves his life, 
deal conditions such as the 


bby the Daniel G 
Aircraft” competition. ‘These prizes, the Iar~ 
est one of $100,000, will go to the desi 

{End builders of planes which ean do id 
hich no plane in exdtence 


he prin winners tb ale to at Shee 

moeed, f 

Shece, limb more steeply on the takeol lide 
‘ieper atglen, maintain, greater 


in flight, recover more certainly from 
‘abnormal air conditions, be more easily eon- 
trolled and manocaver more readily in re 
stricted territory and on the ground than 
‘anything which has yet been built. ‘Those con 

tions suramarize the defects which experts 
snd scientists recognize in. the 
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Driving—Dozing—Death! 
(Continued from page 69) 


ime to reson ont all that Sherlock 
stuff: Why, t couldn't have been more 
Ter weconts from the tne you fst 
ew your horn tll the ersh, How dil Jou 
dope Rout mo quick?” 

Fre veteran anid. “Blesed i 1 know, 
te aid, “unless Because I've been dering 
to long. Quick thinking and being able te 
Figure out the ight thing to doin am emergency 
fre things that you can get only by a whole ft 
at driving. "No'instractor can teach it to you 
‘Nn for that soep staf, Tim away om the 
watch fori. T near gut ied mpl Years 
Tim hy doing of while divi 

"Of ue thers no way of geting accurate 
figures, but mont 
ir umber of iden ed 
faftng asleep. Moxt ot the 
fheep while theyre driving 


isa mighty queer 
‘Gus went ony “Sometimes when 
to go to sleep you. cant und then ‘when 
‘ut not toy yw do. 
fat why;* asked Joe, “should fellow 
who has trouble in getting to akep even when 
H's im bed kelp to to akc when e's 
dring nex?” 
id Gus, “The fact 
iocant aleep we 
Ie ial depend 
When you 
niles sd miles the 


position and 
om seems to fall your 


ow want to find out how hard it i to 

keep awake some time, Gus went on, just 

tsk one ofthe fell 

ing the World” War. 
ng a firing squad 


ng if they fll 
to keep some 

ber correctly € 
the was more afraid of 
i elae on is hop 


1 later, they found 


dhergh claimed U 
ning to sleepy than 
Aeron the ocean. 


the front peacefully 
“Might as well let him snoose while we 
Gus nuggested, but the pounding soon 

woke the sleeper and he climbed out to watch, 


‘Yous can bet won't go to sleep at the wheel 
he 
“How are you going to prevent it—by: giv 
ing up driving?" (Gus asked ax he pulled the 
fend of the new spring into line 


help, of course, but i's whol 

dope some deGnite way of overcoming. the 
sleepiness. About the best know of is one 
tata salesman fiend of eine works when that 
sleepy feeling exeeps over him. He pals up at 
the aide ofthe road out ofthe way of the tric 
and deliberately goes to sleep for ten oF fees 
imines. 

“Then I know another fellow that gets out 
and runs up and down the road a bit. The 
repli, he nm tr the Hea creating 
tnd seems to break the hypnotic spell browght 
tn by the steady burn of the mater,” 

if you're going to stop anyway, suggested 
oe, “why not park at hot dog siand and ent 
‘one while you'fe waking up again?” 

‘Humpht™ growled (us. "That ought to 

gestion wil wep anybody awake!” 
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sepeiged st ealy 


Auer country road, carpeted 
with rustling autumn leaves — 
the tang of Indian summer in the 
crisp, bracing air — a spin down a 
winding trail — new things to see 
— adventures you'll never forget! 


And it costs only 2c a mile with a 
Harley-Davidson Twin—the mount 
that gets you there quickly, com- 
fortably, safely. Plenty of room in 
the sidecar for your outfit or a pal. 
Prices as low as $310. f.o.b. factory 
‘on easy Pay-As-You-Ride terms. 


See your dealer. Send coupon for catalog. 


Harusy-Davinson Motor Company 
Department Milwaukee, Wisconsin 


wn 


m traffic jains 


137 


Ly 
51 
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ABC 


Powerizer 


makes every 
set aDe Luxe 
electric™\ 


Alternating current flows 
uninterruptedly into new 
A.C.Radiotrons in set ~~ 
Finest tone quality in radio 


(OW you can have any 
radio set powerized—all 
ready to plug into light socket. 
No batteries, jellies, trickle 
charger eliminator units. Al- 
ternating current direct to 
A.C, Radiotrons in set is the 
only practical scientific 
method of electrification. 
Deep bass notes — vibrant 
chords of the organ—are re- 
produced with the richness 
and mellowness achieved only 
by powerized amplification. 
‘Write for literature explaining 
details of real AB Cuocket-power 
and tone quality, 


RADIO RECEPTOR CO., Ine. 
106 Seventh Ave., New York, N.Y. 


LICENSED BY RADIO CORPORATION OF 
AMERICA AND ASSOCIATED COMPANIES 
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Driving Motor Cars 
to Death 


(Contino from pat 25) 


that you would want your new ear to receive 
after the breaking-ia 

‘Now for the tests, First, foe! consumption 
Filling the gas tank to the brim, they drive at 
theenty-fve miles am hour, recording the mim 

‘of miles made before the tank: is empty 
Similar runs at twenty-five thirty-Sve, for 
five and Bifty-ve miler determine ‘il con- 
sumption. 

Fore detailed record ofthe car's fuel econouny 
at various speeds, they roount a, specially 
devined pasline ge oa the dash. ‘Ths on 
sists of a plas tube, or burette, graded in 
Cubic" ceutters. ed comnected ‘wit the 
suppiy so that it reveals minute changes in 
Palio onthe car ‘The tester sts 
beside the driver with te gage before his esx 


and a stop watch in his hand. 
TEXT, speed and “pick up,” or accelera- 
tion. 


Rowing that the ordinary spect 
meter in common tae never ean be depended 
‘ton, the experts have devia ath wheel 
Speedometer®* which haa proved extremely 
aunt 
‘Ths in a bicycle wheel mounted atthe side 
of the car nd Testing on the road. AS i 
volves i drives an lets generator. ‘The 
Teoord of the amount ef current produced by 
the generator na measure ofthe c's sped. 
‘Seventy-five tile an hour’ jabs the 
Yimit for mont modern automobiles,” At least 
two. ofthe Inte modely however, have 
Passed the funred-me mark 
Tow soced ax well as high isan important 
item.” The testers determine bow sly’ the 
carcan travel and sill be managed easily” and 
{he wet speed at which the engine wil slle 
without stalling 
Acceleration is recorded by the speed 
ed at specified datances aby the Cine 
af peed to 


a to advance from ooo vale 
soother 
or tests of acceleration in low and inter 
te grars the cara stopped atthe foot 
Till and started from rest. 
Tn the hileclzbing teste the easiest hil x 
Fer cratgade~-aboat ts Sep st You 
yo encinter on the highway. Next 
‘comes 97 per rat, then 11.6 per ceut—a hill 
‘iraling the famous Uniontown Mountain in 


‘On each hill the driver puts a car through 
testa with a running start at ten miles an how, 
then twenty miles, and finaly thirty, recording 
the speeds at various points along the way, as 


well as the total time to reach the summit 
of the 


there! remain itil greater ‘challenges to its 
Power; grades of 21,24, and even 38 percent 
The next thing to. precipice. 

‘Moreover, Pike's Peak or any otber grolling 
itn he word ce dnt wah 
‘amazing exactness on a level ste 
Ground road, bythe use of an electrical 


“hn, as has teen proved by making a reat 
amber of tat te pororgenee of ie 
Sue measred senstiey oem the amo 
ST caren proiocel by the wenerator The 
‘Pen a the Proving Ground ll thie sochine 
“Beep Mca dpm 

Seep. hile amd dyoamorocters play an 
cost important ros ta the sect wek—fet 
Waking efiency Fit to test efor 


‘eakes the driver runs the car up an incline 


‘onto a set of four roller ad 
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A Perfect Aerial 
in 5 Minutes 


Just connect it to the set and plug in 
that's all the work you need todo. 
fon an serial that brings in programs 
with remarkable volume and clarity. 
Tt uses absolutely no current, reduces 
both 


Dubilier 
Light Socket Aerial 


| 
Building a Power Unit? 


tae 
the manele 
“eperimenters who" build with 


| Micadon—The Standard of Radio 


| enti"Acapecttion Pricer asc 


DUBILIER, CONDENSER, CORP. 
| “S372 Beons Bled. New York City 


Dubilier 


CONDENSERS 
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Driving Motor Cars 
to Death 


(Continued Srom page 135) 


tolete wrsive sock ving procs Pros 
the record of the current produced, the tester 
‘ean calculate wer transmitted 


through each wheel, and the effectiveness of 
‘each brake at various pedal pressures. 

For a further road check on these measure- 
ments, the driver next takes the car down the 
hills.” In each of ‘several trials, be lets. the 
snacking rol down ua i atant a etre 
speed, then steps on the’ bru pedal while 
the tester records the distance the car travels 
before it comes to a stop, the time required to 
stop, the rate of deceleration, of slowing down, 

the eet expended by the drivers foot 
ont 

ecatse tie brakes are perhaps the most 
vital part of the ear, so far'as driving safety 
and comfort are concerned, the engineers have 
developed extremely accurate instruments to 
tzeamae thee oficiey. ‘To moord eal: 
tion, for exam employ a delicate 
‘mechanism based oa much the same peinc 
that eauses a railroad to lure for= 

wand in a ear when the train comes toa 

Tnstead of « huinan boy, however, the de~ 
vice contains « moving weigit. Its motion as 
the brakes are applied writes a picture of 
the deceleration on a moving roll of paper. 

‘Again, to measure the pedal pressure re 
agit to stop ca at ven rte of seed 

vy have devised a sort of stirrup attached to 
the brake pedal, 

te deer ‘places his foot in the stun, 
trie records, the’ presure through spring 
mechanism. ‘The same device measures the 
energy required to operate the clutch. 


TENE" po ce eo i 
eat 
Sees 
Seni Reagometoaed 
paar 
a peta vn 
eter ita 
sea ss sa 
oahu tonsa 
to the other side of the pond? It doesn’t tal 
oe wa 
es 
ie erent i inne 
eee ee 
Sore apse os 
mele k eee 
‘flood, and 30 on- Sometimes the testers even 
pete xan ma 
instead of water, just to see how much mud 
Sead rea a 
LE 
ae ear ets 
str iach 
ee ak ee 
driving and J imepngerony ‘seats. Radio mp pnd 


‘ills aration wits fs own mtd om opel 


Pa 
1K ane over rough road reveals och about 
comfort and the ease with which the car can be 
Kee es noe est hen 

anette, comparing, their “conf 
owe of cn wt matter Pesent 0 
Tail caper wee bas evade crs 

oF Nec the expert amigned oth job 
Row the expert amined to the job gharves 
‘the amount of wabble or “shimmy” in the 
front wheels as the car travels at top apecds 
10 ue endine of ecing vee the Pgh 
jibe acted nun omer, wh 


ong | vigor of thought with 


WiEx the American aviators 
landed in Europe from trans- 
[Atlantic flights, they were asked to 
‘sign their names in The Golden Books 
of Paris and Berlin. Ancient Euro- 
[pean custom demands that only the 
famous register in the Libro d'Oro. 
Authors whose ships of fancy 
[reach harbors of success are honored 
‘by having their autographs and best 
stories selected for inclusion in the 
pages of The Golden Book Maga- 
zine. The original Libro d'Oro 
[contained the official list of the Vene- 
tian nobility; the names in The 
Golden Book Magazine are the 
aristocracy of letters. 

‘The stories that deserve tolive, the 
1 |worthwhile works of 
i: [literature combine 


beauty of style and 
lartistic construction, 
land like ships sail on 
[through the years. 
Trash is as ephemeral 
las the wavesofthe sea. 
Great writers, the 
[creators of literature, 
explore strang 
realms and interpret 
ithe eternal laws of 
life. ‘They educate ai 
well as entertain. 


today. 
THE re 
GOLDEN BOOK 


(Published by the Review of 
"Reciews Corps) 


55 Fifth Avenue 


New York 


‘THE GOLDEN BOOK MAGAZINE: 


The Spirit 
of a New Age 


Discriminating readers want only 
the best urtert The Golden Book 
Magazine supplies them in their 
most fascinating moods because only 
their best work is selected. Short 
stories, novelettes, poems, essays 
and playlets of such writers as Du- 
mas, Balzac, Jacobs, Wister, Dick- 
ens, Mérimée, Davis, Hardy, de 
Maupassant, ‘Conrad, Thackeray, 
Sudermann, Tolstoy, Stevenson, 
Mark Twain, Alfred Henry Lewis 
and Peter B. Kyne, with ‘one in- 
stallment of a long serial master- 
iece in each issue. 

Why read trash when for the same 
price you can read short story 
masterpieces, old and new? 

Why read synthetic 
fiction when you can 
‘obtain the ‘genuine 
which wholesomely 
stimulates the emo- 
tions? 

By reading Tho 
Golden Book you be- 
come acquainted with 
the great writers of 
all nations. You also 
avoid missing any of 
the best contempo- 
rary American short 
stories. 


Give the Golden Book a Trial 


The Golden Book Magazine will give you more entertainment and solid 
‘enjoyment than you can obtain in other ways of spending the subscription 
price. Every issue is full of good stories. Fill out the coupon containing 
‘the special 5 months’ introductory offer and mail it with your remittance 


PSM.ALar 
“35 Pith Avenue, New York 


sans Sd $1.0, for which send The Golden 
‘sidrens below 


Eaconed 
Boat fer Sve manta tothe 
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There 1s a 


Vitrohm 


Radio Resistor 
for EVERY power unit 


More than 90 standard Vitrohm Re~ 
sistors and Rheostats cover the re- 
sistance need of every socket power 
circuit now on the market, 

Resistance is the heart of power 
circuits, Make sure of quiet, per- 
manent, and unfailing service by in- 
sisting on Vitrohms for radio, 

Vitrohm Resistors and Rheostats 
are guaranteed unconditionally for 
continuous-duty in any circuit where 
they operate within their watts dissi- 
pation rating, and Vitrohm Resistors 

the highest  continuous-duty 

1 without resistance change of 
any resistor, 


New Vitrohms 
‘Theta below of new resistors and Fhcostats 
partial: "A full description of new Vic 
irohms: for Radio is available ‘without 
change. Send for 


RAYTHEON 50 M. A. UNITS. 


Vitrohm Resistor 507-70, $7.50 
Vitrohm Rheostat 507-9) $50 
ORS 400 M, A. CIRCUITS. 
Vicrohm Resistor 507-62 $7.50 
Vitrohm Rheoutat 507-39, es 


SILVER-MARSHALL UNITS 
Vitrohim Resistor $-M 653, 
Vitrohim Resistor S-M 685. 
Vitrohim Resistor SM 657 


Yitrohm Resistor for R-171 
Vitrohm Resistor for R210. 
Vitrohm Resistor for 

‘with UX874 Regulator Tube 


1.00 sm 40 ma B0%-8, 35500 hom, 


WARD LEONARD 


ELECTRIC CO 


MOUNT VERNON, N. Y. 


Driving Motor Cars 


to Death 
(Continued from page 186) 
ce consisting of duplicate wheel at- 
be steering post and containing 
nechanism which arcurately records the pounds 
pressure exerted in turning it at the various 
Speeds 


"There remain the questions of how much 
tig ond labor the prospective ener ment cx 
‘aring for the car, and bow many 
Frail trobicr tty to caeae him. Ant 
0, while mud and dist are still thick upon it, 
the driver takes it to the garage for an entirely 
new examination 
Tere the tester, hokding a stop watch, records 
the time it takes to wash, polish, grease and oil 
{the machine: als the tine to change tires with 
the tools that are supplied by the automobile 


maker. 
‘Other tests which sre 

in proving a var are ma 
roms as eli 


‘Mh 
instrament 
‘convenience of these instruments for observa | 
ion, amount of windshield reflection, accumu: 
Jations in oil and gas filters, the charging rate 
of the battery. 


PPEARANCES, too, count mightily with 
carowners, ‘Therefore tds aml every other 
Sirite a bode tall at whore sho, must | 
for ingpection. ‘The ft and Gna of ts | 
Keon, | 


Tenders, ru itm its 
andy? its upholst 

carefully noted. Even the slopes and carves 
of ita Noes are Por this the car i | 
placed ia front ofa background ruled in squares 
Witinspeslgeriet Tis caamseers | 
(Of the photographs then ean be compared with 
those af other model, revealing silences ia 
whee! base, height of body, length of hood, 
size of windows and doors, and s0 on. In this 
manner designers can analyze motor” car 
fhahinaa and gage the trend of public demand | 


these. fine po 


Actually, though, 
the teats have just started? ‘The long grind 
the test of tine, is still abad. Once more the 
river who is to make the text climbs behind 
the wheel and urges the machine cut over the 
Proving Ground road; 

‘Week in and week: 


the gore of thi ry vase ot 
- dupliating. ax nearly ax prble Ul 

Pash spice meaarie weeld be 
‘ateavel. After ech 3000 miles the Best 
cngineering tes are repeat. 


MEESSIHILE, whew the cr reins 
Tepaira ot adjustments it cn fot the 
shops. any part breaks or bocotes defect vey 
‘tw one tn mettre andthe defetise park 
intent tothe engineering laboratory for analyis 


hy fom 4 aceinent 
is charted om a arge scale ulltin board, 
which thus tells at a glance which portions of 
The ear rire attention most frequently, and 
ft what illeages they invariably will detband 


‘At 25,000 miles the machine is considered 
to have written the complete history of the 
Test years of its life. Is strenvous days on the 
Proving Ground are ended, and it passes into 
the realm of used cars. 

Tes autobiography. 


however, remains as a 


be rated, and supplying a starting point from 
‘hich engineers ean remedy the weaknesses 


| ‘This 


OF the present in the automobiles which you 
1A T will drive tomorrow. 


It Must Be 
CUSTOM-BUILT! 


The new improved Hammarlund- 
Roberts Hi-Q SIX Receiver has been 
designed by ten of America’s fore- 
‘most radio engineers entirely with an 
€y¢ to finest possible reception, 

Every madem constructional feature $s ine 
clugcd™perfect synchronisation {s-assured 
ei prorat aly cee 
wonderful Instrument cannot 
purchased ready-made. It must be cue 


FOM-BUILT by yourself at home, Com- 
Trsteuetion. 
Dalled 


‘parts cost anly $95.80, 


how to. build. 


‘onli regardless of price Adie your dealer 
for the ow hk Book or write 
direct” Price 5 cents. 


aan men lund 


Cs) Hi.Q’ SIX 


HAMMARLUND-ROBERTS, Ine. 
1182-W Broadway, New York City 


(© tect sw rn st ar omer dni gsi Ue aggre tts Sat ruTR OF STANDUNDE Sa Fa 


“I'm Going to Raise My 


Boy to Be a Plumber" 
Continued fom pg 1) 

and | peers ‘experience, the engineer can | 
took forward to wat patorengraver,a printer 
fr aed lather can mas an soon ashe is 
iS the journey man's clam 

That here we come to the cond argument 
wih 
Ths 


Vela taking?" 

Henny Dine - But 1 eine—an do 
two college profesors whom I found maki 
Socaional sues along thi very Hine—that 
tie type of tan who goes through colleges 
Thound to forge ahead anyhow. might even 
rgue from the figures that 1 takes him ten 
Years tooveroome the handicap of his chstered 
tulle life. 


slay crn by the man evry 
‘and. ot ‘by the college educa 
ct a adhe satin fer ev 
cite meneysearning power 
| in"a" college degree, why are the miata 
turnings ef engineering graduates” around 
{e000 thirty years after graduation when the 
wm i aver 810,0007 Why arent they 
tely the samme? 
‘becuse the men are different. 
‘the college graduates as 


Tikewt 
different from the rank and He of noncalege 


tance: “But the di 
the posiession of 0 
hook earning and one 


many units of te 


‘ALS, degree, The slfference is in economic 
privilege and in y. It is estimated 
That out of a thousand pupils who start first 
rade in the Schools this fall, only 


tar 
Si wil enter high schon only thirty-eight 
wil et aro ge dl ren al 
Tables “an Bh ctor rate aw 

Tianelal backing tid native fate. 


The 
fod ut thor vo ; 
iar--namely, the sort of initiative ntligence, 

and dtzaintion to neomphah et as 
‘hich would make him a lange money earner 
nyhow, whether he acqized his schooling tn 
falloge halls, in the streets, inthe machine 
‘hop or the railroad yard, 


ND those of us who have these qualities, 
‘but are weeded out of edueational system 

bby economic pressure, ean come to the top also 
Tn certain large industries 85 pereent of the 
men who earn more than $8,000 are noncellege 
men.” Tn certain mechanical ‘branches of 


American industry, 78 percent of the men 
‘over 85,000 reacled that level without 


| the bl 
| Othe tsnployment 
| pany told me: 
Below our executive positions, the white | 

collar workers are not so well paid as the 
sila manual workers, “entice have 2m 
excellent opportunity to rise into supervis 
Joie at goed pay. tn our bine there wil 
flways be, at any age, several men 
farther ahead in rank and salary than any but 
perhaps one outstanding college man.” 

‘An iiaportant manufacturing company re 


ports that $0 percent of those who started as 
apprenti 


‘are still with the 
"are in muper- 


twenty years 
on, and half of 


electric Radin, Only the Mphest uly kw tue 


Write [02 
Today viv 


etek wat 


rua 

Wat power a 
Wt price of ‘i 
ett 


METRO ELECTRIC COMPANY 


2408 m:Caltrmis Ave. Depo) 


"Chien, inele 


Tf you are going to build, remodel, or 
repair a house, you need the great book 


“Your House” 


by John R. McMahon: 
1 a compintn mdbertative, cany. $0 
ThattetSad at llbon, eke hase t9 
yan want fo ava fiw only 
fnbusbes inthe buling 2nd upbsep of hs 
house. It ‘deseribes “tally, pig many 
Gearens sod ieetatioas, Rew ‘to i 

ee ete. oe? 


i 
bid 
Hi 


ff 
te 


Price $3.00, postage prepaid 
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290 Fourth Aveowe ‘New York 


How To Work 
with 
TOOLS and WOOD 


Her isthe book that amateur tool users 
have been looking for. 

ie i written man who 
noms woodworkiag and how to use tool 
cpl” ina tmp, rigor vad 
fmanacr all the process of working with 
‘tools and wood. rs 

"You mill ad this book interesting from 
seart to nish. Te cootains 185, Paes with 
ort lawns cary. plain al 
the details, Attactively bownd in dark blue 
lc ding. el sre a «wey ek 
‘sence book for all your work. 


Price, postpaid, $1.00 


Porutar Science MontHLy 
250 Fourth Ave,, New Yort, N. Y. 


Moisture 
does not 


{12aciua MUSICONE 
re ke} 


Kin Super Musicone2 


Wen 


1s | Prices slighty higher 


Rocky Mowrtcins 


ECROSLEY 
MUSICONE 


POPULAR SCIENCE MONTHLY. 


Magnet coils 
wound around 
bakelite bobbins 
with wire, coated 
by a substance, 
which a year’s re- 
search in the 
Crosley laborator- 
iesdeveloped, keeps 
the Musicone con- 


stantly efficient 
any climate. 


A. new metallurgical 
discovery incre:ses the 
vibrations of the pat- 
Ented actuating unit 10 
fimes over the former 
type, even then supe 
Hor fo anything on the 
marker, with resultant 
sensitivencss to delicate 


tones, increased 
smoothness and finer 
and greater volume. 


If you cannot locate 
your nesret dealer 
write Dept. 17 for his 
name and. literature. 


THE CROSLEY 
RADIO 
CORPORATION 
Powel Crosley, Jew Pres 
Cincinnati, Osio 


the 


PHASATROLS 


ee U8. Pa. 
Price $2.75 


An Effective Stabilizing Device for 
Radio Frequency Amplifiers 


‘Your radio will be a far greater 
pleasure with oscillation noises 
eliminated. Phasatrols sup- 
press oscillations. and their 
accompanying disturbances to 
reception, Designed for. use 
with, most R. F. Sete—very 
easy to install. 


Send for special pamphlet listing 
various circuits. 


Dept: 64B 175 Varick Steet, 
New York, N.Y. 


ELECTRAD 


The Two Tube Official 
Browning Drake 


BROWNING 
DRAKE 


beter money tan 
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“I'm Going to Raise My 


Boy to Be a Plumber" 

A survey made by a subcommittee of the 
American "Society of Mecianical Engineers 
Beir tach fete a he 

tof seventyenine rail a 
fortyefive rose from the ranks without college 
Xo analysis of group of 
Oficers showed. the following’ propor 
toneilege men: 

tee Presidents, 58 percent 
General Managers, $5 percent 
Superintendents of Motive Power 56 pee=nt 


Mechanical 
ies, 80 percent 
Need the noncollege an resign himself to 
‘a subordinate position forever? 


who went into the round 

i went to callege, 

ing to. the job of 

intendent of motive power with a salary 

‘of $10,000 or more at the age of forty-eight 

jovernment figures show approsimately 

{65,000 railroad, engineers earning an. average 

‘of 8245 a month; approximately 23,000 skilled 

oremen averaging 8237 a month, while 20,000 

white collar workers below the officers but 
Shave ordinary clerk weer 8817 


is to be seen among 
ean hire in o 
college graduates to work at 810 n weel 
plans for a building that will be put Wy 
structural iron workers at B14 a day. T cin 
hire acoountants whose college diplomas wee 
worth 845 a week; but T know skilled lathers 
ha ean make $15 or #20 a 
a plumbers, carpenters, painters and 
ectrical "workers are petting $18 8 
when bricklayers and plasterers 
814 0 day—the answer to 


four have approached 83,000 salaries in fifteen 
ears. ‘The majority of 


inthe wellpu trades: 
faring under #2400» year fn white cia job 
‘there they have no fulure.” 


Thhunted up's prosperous contract 
 ‘buoke"" be deciared, "to: muke the 
weeping. ausertion that. the skilled manual 

worker will get stuck at w certain level if he 

Hera alee ining otra mn 

Vida get stake A lve man in the bul 

trades cam rine to foreman and make R100 to 

84.000. “THe may become estimator and make 

$60 or $100 a, week. "As nuperintendent he 

ny pet 85,000 or 88000" year. Af be't 
fart, he'l ally’ go into business for himself 
find take anywhere from $10,000 a year ty 

Tt the white collar worker who gets sul 

i Tomployee fot ite, 


oints that 1 
indis. 


that the boy 
‘who takes up a trade must be able to face 
ough, back-breaking labor. But secondly, the 
gaan with @ good physique plus the sort of 
Grane thet wentd tale Linn through college 
can rise far and fast. I wish I could have on 
Some of my jobs a few college-minded men. 

‘one—and now he's one of my com 


‘send miy boy to college, but 
he doesn't want to go, and T'm not urging him. 
His cousin went to college and now he' 
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“I’m Going to Raise My_| & oe, 


Boy to Be a Plumber” 
set sen to the bk for his payroll—and 


Tis college cousin will be in the teller’s cage 
to count 1 out for hit.” 


boys im the offices but 
we ca get the singe to come ns 
From the abop. Bays of fist-caas ability 
Inteligence prefer to run errand and co 
jobs in the plant for faur or ve years wile 
there Inning Ty ow amy em 
ers thes wee 
ce 7 “k with over 
tity," A superintendent may get 6130. week.” 
Seid un employing printer: 

‘Apprentices who start at $12 to 16 a 
vein the printing be caring $90 
to'g20'n week infive year. Foreman can get 
‘8100; or uperintendent gets 8135 


“We're hungry 


MAT the skilled craftsman io 
today earns good money need 
debated,” But has be a future? ‘The ti 


‘brains that are 


trates need the type 

foie i cleo, det ber of the 
fon who are now ging to college may wel 

Comider whether tht roate bas any future 
“The present of m western univerity once 

tt his new freshman cast tot 

wenty percent 

da lathe or «bron 
‘tell do the best we ean 
Tor the sixty. or seventy” percent of 

college students who ure going to be forced out 

fllort of a diploma tat these thoughts are 

% 


Kntudent of vocational 
down this recipe for 
or the frat ten Yeas a to work, 
nk only of doing’ forge 
Une remueration : 1 
a college graduate ignores the matter 

suneation for tem sear e's likely to. be 
vo before he can think of establishing 


T want to start my son thinking of his job 
ten years before college aye. Tdont want him 
drifting, at twenty-three, like Freddy Vail 


If he wants to be na engineer, « doctor, & 
Jwyery—why” of course, want en to go to 
‘college. But if, in ten years before has of 
lle nge, be maniferts to profesional bent, 
ict it begin with a wrench, saw or trowel 

riliant ‘college profeswe who’ bet 


14 long this line. 
nt nearly as rouch time in overalls,” 
said, "as Thave in the classroom. I've 


oh sn oat interest: 
ing and hnppiest men were practical workers 
wie tarted "with tools in hats that werent 


Mraid of grease. ‘The chance for the skilled 
Drmctical, worker is great, and. Wis ‘Dever 
ter than nov 
vt a commodity that can be 
purchased. in packages and boarded.” It 
nt to hte, st ven on continaouay. 
‘The truly efhcated ma has tained. mid 
and trained hand 
"The colleges are turning out too many balf- 
edits withunoned.handa The 
Sriunties of tomorrow are for the boy 
sth ies trained banda and wil rain his own 
ind.” 


! 
th 


U. S. Has Most Physicians Ses High aun "Aan Ene 
Pursicians are mote numerous in America | | Ski's qiitat gt wotuearstenen ‘ving tow peices uate: 
than anywhere else, in proportion to the pop- | || Es ae ahorre Besos Sine ale: 


i 
i 
ite 


‘lation, necording to the latest medical censna 
of the world. We have 183 to every 100,000 
persons, as against Great Heitain's 02, Ger- 
many’s 31 and France's 35, 


Neer ae 
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21 JEWEL~Extra Thin 


STUDEBAKER > 
The Insured Watch | 


Sent 


bam en Save 30% to 50% 


‘Aa amazing fel Jone $1.00 down brings you the 
ivnaue it fowl ‘tedcbabee Wack dite fet 


{ecrory, Balance in ments. You 
ppd seers 
of Advance Watch Styles end full particulars 


Mail Coupon at Once While This Offer Lasts 


Vitreous Enamel 
Resistors 


Wire wound, protected 
wih har! glum eames Ena 
har hr cpreclerece 
Tigh feseperstares. Cannot = 

Se Cate! pees 
oemily pyre wks 

InConade, Cet? Radio Co. Listed, Peres 


c) 
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Answers to Sam Loyd 
Puzzles on Page 66 


A Rebus Remedy 
‘The physician's pussling advice should be 
deciphered. in ten "mniautes to read Decty 
fellows excesses. 
A Puzzling Key Ring 
janitors arrangement of his heys in 
resent. suck nutbery 


What Was the Age of Fido? 
I we let X five years 
ago, then sister's age (being Tour tases older, 
tr ve times an olf) would be represented hy 
SX" Adding ie yarn to each 9 X plas 
ts sisters age andl X pls 5, 

are now in a ratio of 3 tol, from which 
we deduce the equation, 3 pls 13 equals 
X plus 5. The solution gives the value of 

ts five years Today, Pi 810 years. of go 
and nites must own to 0 years. Five minhles 


Trading Livestock 
ank had eleven animals; Jim had seven; and 
ule, twenty-one. Nine mites 


A Test for Nimble Wits 
Tes naar ry of uk 
catting jab would be to cut every it 
so separate the thirty-link piece 
Fink pees, That would necessitate six revolder- 


ings ns well as nix cuttings and the job at the 
pices given would cost 8150. However, 


ic ade nl lin wh ba ten 
{at thgh. Five ents and ve welding tur 
tas stb, tar Dan oe feck Ey the 
‘ther plan. Five minuten 


A Mystifying Race 


ten 
fect The eat would gy over sd 
Fanaa 


Solving Auto Engine Secrets 


MST fs tat for wasted tat the 

velopment of the ‘automobile has 
about reached its limit. As a matter of fact, 
though, engineers say ‘they are only at the 
beginning in working out the fine points of 


et. 
Aig af at begining to arf ex 
ftappcee aide ch entomoblp een, 
other day Dr. Emma P. Car, of Mount 
Holyoke College, announced before the Inst 
tite of Cheanisty of the American Chemical 
Sicety thet, apotronenpe,invedigntions in 
prowras eight evel tie nature othe sep 
Som aside the cylinders and salve the mystery 
Inte enpineency “The aio Se 
increase engine "These sue, the 
lead have shown that detonation, 
‘Somparod sith normal explosion in the elie 


drs, represents a decidedly diferent type of 
a reaction, 


Further knowledge of the mysteries of com 
boustion will enable automotive engineers to 
design motors of greater power and lest fuel 
consumption. 
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Here Are Correct Answers 
to Questions on Page 53 


‘As you travel on a railway, through north- 
jevada, a glance at the sides of the 
‘will disclose long, level benches or 
ogists have proved that these 
‘are the abandoned shore lines 
‘of fakes that have dried up. 


2. Lake Superior is, strictly speaking. the 
largest fresh-water lake in the world, with an 
farea of 12,000 square miles, In western Asia 
there lies what js really a larger lake, the salty 
‘Caspian Sea,” Its area is apprusimately 160,000 
square tiles 


3. In the tundra lands of the Arctic, the 
mer heat it sufficient to thaw only the sur- 
fice of the ground. 


1 is. made in especial 
he city of Matanzas on 
he north coast of Cuba. ‘The guava fruit is so 
I fragile that it is seldom shipped to 


setae 


product of tropical regions 
m The ‘wor 


tthe tales. 
mn known to reach thirty feet in dia- 

roeter. Tt is a 

{frien, but Nourishes expecially 

‘and in the British territories east of the Congo. 


Rome claims to be nearly 2,700 years old, 
ng heen founded, so the legend states, in 
753 ILC. It is probable, however, thatthe 
ity that has been continuously inhabited for 
the longest time is Samarkand, east of Kash- 
iat in what is now Turkestan. ‘There is reason 
{0 believe this city was a trading post for 
Mabylonian merchants tore than 3,000 years 
ago. 


40. On th southern sm of the Tain Desert 
there exist dy some 2,000 years ago, mura 

‘of commercial towns and cities. ‘The mountain 
streams that supplied these cities with water 
have dried up. ‘The cities were abandoned and 
eventually covered with drifting sand. from 
the desert, “Some of these ruins have been 
‘excavated in recent Years. 


11. Undoubtedly that on the island of Kraka- 
& small islind located ia Sunda Sten 
tween the islands of Sumatra and Java. 
the morning of August 27, 1883, the entire 
top of the island of (Krakatoa blew off. More 
than, $0,000 people are believed to have beet 
Killed. 


12, Among the places where records have 
been ‘kept for many years by the United 
States Weather Bureau, the driest is the city 
of Phoenis, Ariz, the average rainfall being 
fess than eight inches a year- However, it i 
‘certain some places in the desert part of east- 
‘ern California are drier. 
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Weak batteries? 
Never with 


\ONNECT your battery |SAmpere Rectigon| keep your “A” at top notch 


PermancatlytoRectigon| — ¢{ 92 | for every program. Rectgon 
will automatically! “gag | will recharge your wet “B” 
trickle in” new power to re-| $44.22 | juse as easly. 
place what you use; or, if Rectigon ia made by West- 


inghouse — broadcasters of 
the first radio program from 
KDKA, back in 1920, Recti- 
gon is safe, compact and 
simple. No moving parts to break 
‘or wear out, nothing to damage the 
set even if you tune in while charg: 
ing. Get Rectigon at your dealer's 


yunusually long periods of set 
foperation drain the battery 
faster than a “trickle” will 
recharge, just swing the leads 
over to Rectigon's high rate terminals 
and bring the battery to full charge 
quickly and without bother. 

‘You need only the one charger to. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. E. PITTSBURGH, PA. 
Offices in All Principal Cities 1 Representatives Bvergwhere 
‘Tune ia with KDKA—KYW—WBZ—WDBZA 


tind radlo esting 
Instruments for 
beter ecepton. 


foun At your deals: 
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Money Mialkimg 


Readers of Ropulary 


fOpportumiti 


‘Books 


Advertsing Services ane 30Ceus « Word, A 10% dicount it 
FA Ra re | De aches ee ee | age unease an oe 
Wate Company, ialtmar hile, Chisagt_ | 1928, tue should be recwved by November ms Tipe kee 
ast | eee ee ee ee | ee ee ae epee 
Terese tn oe has ih 
neta ioe Sa 


Dee Saar aise eae 
oye : 


Automobiles and Accessories ee ee 
ee eaters || Soha bee os 
ae as Seer 
5 cre Ses ‘with their 


a : 
‘Closing dates. Address your inquiry 
= 


weneran ay Seana 
wk agedabe, 


wea es TE 


ened 
ca cad 


Ge te aS tants ba 
ae “hitopics Yoo" Waltsey Weausne Cy Cmaat 


Tetesee fears, 


22 See 
Seeger Ter or tacts A es 


Sagseriae tsk tc i 
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Bony ti het 
whey ig te ser 


I Thought Success Was For Others 


Believe It Or Not, Just Twelve Months Ago 
I Was Next Thing To “Down-and-Out” 


\ODAY Tm sole owner of the fastest- 

femme aio re town, Ad 

cong ter with yank, 

‘nly year a, 

H have one aia to nmi 

puis nother ‘ie on 

Tire in ie ronal itis hens gos erat 

fav right in one ef the best neighborhoods 
‘nd to'think. that ear ago Ise tod 

the itedlady ‘whea aoe’ cata to eal t 


the Sem of da 
never had had a pool 
‘and thought T ‘never would have one. 
But it was waking up that T needed, and 
here's the story of how T got it. 


NYAS ser working tthe unl i 
erable ‘salary wich jobs pay. Somehow 
Ta'tever found any way to get into a line 
where Teould make food money” 
Other fellows seemed to find opportunities 
‘But—much as T he gee 
that ‘accom 
fi the ‘realy well 
heard of “meme to 
fall for. some 
inves 
And T wanted to. get martied. | A. five 
rte Mary would ave 
"have been 


id "vacancies T 
‘out of my tine, to 
of knowledge 1 didn’t 


Mary had told me, You, can't get ahead 
where you are. Why don't you get into 
Snot Hing of work, somewhere that you 


fine, Mary." 1 replied, “bat 

fo, bet Lover cae eae 
St a really” good job that T can handles” 
Mary ‘didi’ “Seem: to be satisied. with the 
aera ide know what ee 1 tel 


Tt was on the way home that 


With a hot flush of shame T turned and left 
the store, and walked rapidly home. So 


that “was what ‘my neighbors—the 
who knew me best—really thought of met 


het he aunt gots delat hse pete 
. eaten \aderson,”” 


"Oh. 
got a wishbone where his 
‘Vack-bone ought to be.” 


As T thought over the words in deep hunil- 
1 aden thought ade te atl ny 

wreath. Why had Mary been so dissatisfied 

my answer that “I hadn't had a chance?” 


all, wast it trwe that Thad a “wish-bone™ 
Where my backhone ought to be? Wasn't 
that why T never had a “chance” 

Te was true, 


mes but passed up without 
advertisement telling’ of hig opportunities for 
trained men to succeed in the great new Hadio 
field. With the arlvertisement was a coupon 
‘offering a big free book full of information. 
T sent the coupon in, and in a few day® received 


1 Tnmeie Ckpge ek rtd to 
olor, tell ortunities in 
the Radio 6d and how «mat can prepare 


quickly and easily at home to take advan- 
a a aw nae ear 
mr eps led 


AT'S happened in the twelve monthe 
singe that day, as I've already. told 
oberk tei ea 


1 sent for their eyeepening book, Tad been 
wailing “T never had chance!” 


NOW Segaking rel mer. ie 5 
1 doa't vw the house in fal yet, but Ive 
tnade a substantial down payment, and 
Tim not straining myself any to meet ‘the 
installments 


Hlery's 0 real th 
‘bad off as 1 was, f. 


You may not be as 
vith Kove 


‘of golden rewards. 
‘20 “different lines of Radio, 
absorbing, well-paid. The 
Tnstituteoldest and 1 


soy itl thew 
Haale from Ato 2 


fad to increase Your 
‘earnings in the Radio Beld. = 

‘Take another tip—No matter what 
plans are, no matter how much of how 


ttle 


filed ‘ith “interesting facts, 
‘and the information it wil 


ayboxdy’ 
oul under no obligation — 
thea arent play pent to a 
who wants to know about Radi 
3°E Smith, President, 


J. E, Smith, President, 
j National Radio Institute, 
Dept. 0-87, Washington, D. C. 
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Sakae | PS Ee 
ta vege 


mie 
ik 


“a 
eS a 


Snort raratae eos 
eee pol: Gee cote tie 


i inte at 


Taare oti ate 
ont ‘prides Poerpaid Yon. Tse Doagian, Baton A“K, 


et ae aera 


eee ack eae 
Saas 


geal =e Sire 


AT Ease z 
sa Calan eee oc certain 
hase WNirnsbed SSons Sel Res Pate 


it ey Pe edi oe 


TARE Leeper 


ae a 


inst 


SSO DO aa ee 
ree rms. Siva & Coupman, Pings: Misael 
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=e 


Qe 


i “She golden 


glories of the AIR- 


Money—Fame—Opportunity— Friends 


Opportunities are biggest in new industries. 
‘They are more numerous—more easily seized. 
Aviation is the outstanding new industry of 
the day. Its doors are open wide to wide- 
awake, ambitious men and women. Our Free 
‘booklet tells how and why. 

Aviation is broadcasting for workers—not 
oily for those who have the fire to blaze sky- 
trails over the world, but for thousands of 
others in the many fascinating, money-mak- 
ing positions doing ground work. There is no 
need for you to fly to get rich in Aviation. 
Pioneers in the automobile field made for- 
tunes without driving racing cars. 

But you must have training to get into one 
of the 53 different lines of interesting work in 
this thrilling new business. You must under- 
stand the fundamentals of Aviation—know 
the terms, know your way about. 

Aviation Institute makes it easy for you to 
secure training. You do it at home, in your 
spare time—without interfering with your 
present occupation—with no loss of time nor 
money. You need no especial experience, no 
training in mechanics, the automobile or 
kindred lines. 

The instructions are simple, practical, 
workable. Under the guidance of Lieut. 
Walter Hinton, first trans-Atlantic Pilot of 
N. C. 4 fame, and his staff you are home- 
trained to take your place in Aviation. You 
are ready to become a pioneer in a rich new 
field filled with golden glories—and to pio- 
neers go the plums. 

‘Think of the thousands of openings just 
crying for you in the livest business of the 
age. ‘Think of the 4000 airports in America 


AVIATION INSTITUTE OF U. S. A. 
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Lieut. Walter Hinton, President 
1115 Conn. Ave.,N.W., Suite 211 Wash., D.C. 


————— 
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Lieut. Walter Hinton, 
Pirst ‘Trans-Atlantic 
Pilot, N.C. 4 fame. 


variety to the 
Uitereat Hines of 
opportunities in 
Aviation. Not 


Matt 


for you. 
coupon for fall 
{information 


where riggers, inspectors, mechanics and 
helpers are needed. Think of all the giant 
factories, building planes and parts, breath- 
less with energy, crying for men. ‘Already 
there are 6000 privately owned planes here. 

‘Commercial aviation is here. We fly more 
miles than any other country. Five railroads 
are going into air transportation. The 
Guggenheim Foundation is financing air 
passenger lines. There are 20 air mail routes 
already operating. Ocean steamship lines 
are testing air mail planes from ship to land. 
The American Express Air Service is now 
running. 

Now is the time to get into Aviation and 
expand with its rapid growth. Get a kick 
out of your work. big money—mect 
the best people—travel—in short, get ahead 
in the world. 


First Flight Free 


If you wish to become a pilot, after you graduate, 
final flying instructions are given here in Washington, 
‘at Hoover Field or at other fields all over the United 
States in cooperation with the Institute. Five to ten 
hours with an instructor and you can fly alone. First 
fight free to graduates. Get all the facts. Do it now. 


This book is FREE 


7 You may send me without 
7 obligation a Free copy of “Avi- 
ation and You.” 
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7 ‘Age (Hot unter 16) mis 
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An Oil Subway of 
90,000 Miles 
oi ton moda 


Joaded into larger barges and shipped to 
Pittsburgh, 133 miles away. 

‘All was well when the river as high, but 
during the dry season there was not enough 
‘water to carry the boats, and a "pond freshet” 
‘was resorted to. ‘Twice a week, the eight hun- 
dred or 30 barges. were collected along the 
route anda sort of mill pond made by dain 
the stream. 
barges with their cursing and cheering pilots 
rode down to market on the flood waters. 
Mules hauled them back, unloaded. "Jams, 
‘accidents, and fights marked this crude 
system. 


N THE high tide of the movement, 1,000 
boats, thirty steamers, and 4,000 men plied 
‘Soon the boatmen's wage 


teats of horses and mules were imported for 


the traffic. “Though they could not con 
with water rates, they remained to haul 
from the wells to the boats. As many a 
thousand teams were employed in Pennsyl 
in the carly sixties—endesa trains of wagons 
Toauded with barrels of oil. ‘The teamsters were 
‘4 reckless lot; during’ the week they eursed 
their horses and repaired bottomless roads 
with anything that eame to hand, and Satur 
dhy, when they were pa ofl was marked by 
‘drinking orgies and brawls that’ took every 
‘kel of thee high wages 

Tn 1861, Herman Jones, of Erie, Pa., con 
‘ceived the idea of transporting crude oil through 


Oi Chy to Kittanning wa 
ae by four thoumand teamters Who saw 
Ure ccupations threatened. 

in the ame Yeu, they tore up a pipe that 
4. Miutchina had just la 
io il Cis, 
Intl refinery by 
Tine a devant” The invent 
nother pipe, also torn up. He appesed to the 
‘AT producers for protection, but: Uy were 
Airabioa im,s powertal was the em 


Ins 
to ny 
fof the world, so far as ia known, from 

‘of 


tember, 165, Henry Hartley started 
1¢ first successCul pipe line in the hi 


Basal ho Hum serie ml ante 
ipes, burned camps and even 
thretened the lives ofthe workers: But they 
Ihad picked the wrong man. 


HARTER ought armed van who 
‘drove off the disturbers and allowed the 


repair of the lines to go on in safety. He 
{Etued a proclamation to the teamster pent 
ising death if they again interfered. ‘The kine 

was completed and 
Harel ay ars 
Soon other tines sprang up as oil was dis- 
sgvered in Oi a ana, Oklahoma, esas, 
‘ming and oiher points. Until they were 
dally privileged ts common carriers tn 
tea to roa 


‘would be waged when by night the oil men 
Yrould attempt to tunnel beneath the rail 
ond tracks, Now the oil lines follow the ral 
Fd nes wherever posible 

"Today cight hundred aiion barrels of cil 
pass through, the pipes yearly. » More’ than 
ight hundred millon dollars are invested in 
them. Old feuds have been forgotten. The 
hardy race of men known as “pipeiners” now 
combat Nature alone to place their priceless 
tubes across the wilderness. 


‘When the dam was ‘cut, the | 


vered as many as $00 | 
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4G You Hungry For.. 


RE 
te 
daring he-man? Are you cager for a 
life of constant thrills, constant ex- 
citement and fascinating events? Do 
you crave adventure, popularity, ad- 
miration, and the applause of great 
crowds? “Then why not get into the 
Aviation Industry—the greatest ad- 
venture since time began—the great~ 
est thrill ever offered to man? 


Think what Aviation offers you. 
‘Thrills such as you never had before 
The praise and plaudits of the multi- 
tude. And a chance to 
get in on the ground floor 
where rewards will be un- 
limited! 


Aviation is growing so 
swiftly that one can 
hardly keep track of all 
the astonishing new de- 
velopments. Air-mail 
routes have just been 
extended to form a vast 
aerial network over the 
entire U.S. Airlines and airplane fac- 
tories are springing up all over the 
country. Men like Henry Ford are 
investing millions in the future of 
commercial Aeronautics in America! 
‘The possibilities are so tremendous 
that they stagger imagination. 


Airplane 


Everything is set for the greatest 
boom in history. The fortunes that 
came out of the automobile industry 
and out of motion pictures will be 
nothing compared to the fortunes 
that will come out of Aviation! 
‘There is just one thing holding it up: 
—ack of trained men! Even in the 
beginning thousands will be needed 
—and generously paid. ‘The oppor- 
tunities open to them cannot be 
over-estimated. Those who qualify 
quickly will find themselves on the 


THEN CHOOSE 
AVIATION! : 


PICK YOUR JOB! 
Nees bee 
ee 
‘irplane Assembler 
oe 


Aipoe eel 
Arb ks 
es 
obsess 
Airplane Designer 


Adventure. ; 


road to undreamed of money—sue- 


cess —popularity—and prominence! 


Easy to Become An 
Aviation Expert 


Get into this thrilling profession 
at once while the field is new and 
uncrowded. Now—by a unique new 
plan—you can quickly secure the 
basic training for one of these won- 
derful high-salaried jobs, at home, 
in spare time, Experts’ will teach 
you the sccrets—give you all the 
inside facts that are essential to 
your success. And, the study of 

Aviation. is almost as 
fascinating as the actual 
workitself. Every Lesson 
is chock-full of interest 

-and so absorbing that 
you actually forget you 
are studying. But best 
of all are the ultinnate re~ 
wards you are fitting 
yourself to gain! 

Send for FREE Book 
the coupon for our new, 
ire book, just. out—-Oppor- 
fumitis in the Airplane Indus 
fry. Ttis vitally interesting, reads ike a ro- 
‘ance and tellayou thingsabout this aston 
‘Shing profession you never even drearned of, 
‘This book is £0 fascinating it could easily 
felt for &. dolla, 
We offer a liited 
umber FREE, 
Write for yours 
today. 
American School 
of Aviation 
Dent. 3683801 Michigan 


"AMERICAN SCHOOL OF AVIATION, 
Dept. 1368, 3601 Michigan Ave., Chicen®, 
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Ay MAN who can read and write and 
ise a pair of pliers can become an electrical 
greet and fie Kina Tovver from the 
rire al dradgery of x small pay 

"And you ean War the BIG BAY proc: 
sion of electricity right in New York City— 
the heart of the electrical workd=-the city 
‘f 100,000 jobs At the same time you ae 
earning the BIG PAY. profession You can 
he enjoting the sights and wonders of New 
York, the toodert Bagdad. 


Be an Electrical Expert 
dunt, of the NEW YORK, ELEG: 


Gr 
TRICAL SCHOOL, ar in demas yl 
we big. cleetrical tomipanien. "Or, i 
preter the Independence of « busines” of 
Your own, there are: thousands ot ope 
Fartuites for efsient, dependable, men 

come eee contractor. When 
‘You are your own boss the money” you ean 
Thake is*imited only by your own’ energy 
fand ability 


Personal Instruction 
he NEW YORK ELECTRICAL 
SCHOOL te mot corn school, 
‘You ten rsonal instruc 
Fe ey eine Papert iatrae: 
ent under the personal supervision ef 
trained atructors 


‘sein our 


Inepretare af the 
erate 


40 W. 17th Street, New York 
MAIL TODA Yorn 


‘THE NEW YORK ELECTRICAL scHooL 
(OW. Trt Street, New Yor 

‘Pleats send me FREE your 48page boaklet 
alfa tndstond time his request pots me 
‘der no cent. 
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Laboratory May Produce Life 


(Continued from page 23) 


stance. : 
‘Our bodily mechanism consists not only of 
which we alone act on the 


muscles, 


tise interior of an organ woul 
bere nearer the understanding af musi: 
tor would be be destroying music he wielded 
a hatchet in his journey: though be would be 
{njuring its preseatation. Similarly, even if we 
‘ould ee the processes going on in the mole: 
Sales of the beni, the thythin, would be ine 
teresting, but we might ‘not be any more 
lightened than if we mercly witnessed the 
fmiovements of conductor and violinist in aM 
orchestra. 


|T 15 plain to everyone that matter does not 
rsa he ph 


‘laced for expt that 
pcos hea yay poe 


thatthe piysia ethers 
Bsirecisida repel Nasu st serie af 
ined 


can frm time to time be drawn, a from 
op rata wernt leet 
Teally generate, but tv entrapped by matter. 
‘Knd so it maybe pose for us, probably 
fotoe ceaturis hence, to construc an eficent 
trap, sod thus to aera material habitation 
{6 diherwise purely ethereal life. 
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Ties {act is that mere survival or continuity 
when from the 


a. views must be adit ae 
only rational questio 
ii Eee ‘And that question must 
be answered by’ an investigation and scrutiny 
fact whieh re gral fring elven 
on ur attention, Dut which are 
studied by 


Germans Make Gas from: cogs 
EMARKABLE nicest of new Grrnian 

for converting sevage 
ilar wastes into gar for hotashold se were 


ia Mage Haglaod They could 
Seaton cy i pling ee for ine 
at i roe Znte Geran. 
erage prodes eso eu it was tepore 


‘lomestic supply’ of & population of 


and 
bby heat that is used in making gas from coal. 


Bridges Built of 
Magic Dust 


ite 


powdered raw materials, though quite well 
J physically and chem- 
wed in the kins, whic 
nay’ best, be described as overgrown’ blow- 
torches. Automatically conveyed to the upper 
‘end of the slightly tilted kiln, the raw mate 
start ona two- ot three-hour journey 
ugh the brick-lined eylinder which is hotter 
reveral hundred degrees than the voleano 
Kilauea, the only one whose temperature has 
‘been measured. A large kiln requires a ton of 
coal every twelve or fifteen minutes, or the 
equivalent in gas or oil! “The coal consumed 
famounts to 200 pounds for each $70 pounds 
fof coment manufactured. The most commonly 
‘used fuel is coal, fed into the kiln in pulverized 
foray thou pipe under pressure Tn some 
‘cases the black powder. is brought. from the 
coalgrinding equipment a half mile away 
through a pipe line 


§ THE kiln rotates, making about one 
revolution every minute and a half, each 
particle of raw material gradually comes incom 
{het with the Names, which shoot ot in a roar- 
ing tongue thirty fry et long Slow he 
powdered materials form into white-hot balls 
The size of marbles. Gazing through n small 
peephole, workman can tell through long 
practice whether the chemical changes are take 
Tne place properly. Oftentimes he wil measure 
Miln temperature bya pyrometer or tem= 
fauge. Near the butt end of the kiln 
han opening, ‘These 
be considered as por 
nt nnd may be kept in, storage for 
the peal dem 
month 
Powerful mills, usually of the same type as 
reparing the raw materials for 
iverise the clinker. Am " 
Tt more than tee: percenty is 
inte the time of netting of the 
Cement when used; otherwise it would harden 
Tsfore te workimen could place itn the forma. 
‘The gray powder that comes now from the 
tube ml fs’Portan powder 
potent as dynamite, but in a different way. Tt 
‘were not for this cement, the great Nfuscle 
Shoals project would never have fen conte 
Died, neither would Cacle Som have under 
Taken ‘construction of the Panama Canal, for 
cnment athe only building material which may 
ire used almost a easily under water ns on ln, 
tnd which will ot deteriorate through rotting 
‘orang 


ORTLAND cement must be so fine that 

more than three fourths of it must pase 
‘iro a sieve of 40,000 holes per square lnc 

fa seve #0 fine that it holds water. This 
‘careful test has heen made possible through 
Highly efficient wire weavers who spin fine wire 
threads and weave ther into a shiny wire cloth, 
finer than an excellent quality of silk which may 
have five thousand holes less per square inch. 

Filling sacks with shovels was a slow back- 
breaking process, ‘Mut nowadays automatic 
iachines, cach with a single operator, can fil 
fat Teast 4,000 sacks a day. Last year enough 
‘cement was shipped to fill 450,000,000 sacks. 
Tut since cloth tacks are returnable, most of 
them make two trips yearly, s0 250,000,000 of 
them are kept in service. In addition 100,000, 
000 paper bags were used in 1926. And to 
carry these sacks and bags from the mills re- 
{quires 725,000 railroad cars. 

‘A remarkable thing about Portland cement 
is that, although it ix made by» hundred or 
40 different companies in the United States, 
the material has the same chemical qualities 
the country over. It is manufactured in ac 
cordance with Government specifications and, 
like sterlingsilver, must meet certain standards 
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to prove youcanlearnathomeinsparetime! 
Re have fvente ae, sili wy t teach Drange frat real Improvement 


‘will make this ‘a Drafing bomelstrctea Br hstory 
contract with you: 


‘We want you to see it try it—without one 
penny of cost or obligation, We want 10 
show you how we get away from the copy- 
‘ing methods used in the past. See how we 
‘make you thint, solve problems, do actual 
‘rafting room jobs from the first lesson! 


Draftsmen WANTED! 


70,000 fine jobs advertised this year, many 
560 to $128 0 week, Get ready’ to fil 
ne. Get out of the rut. Make something 
St yoursell. Plan your futare tn Drali 
Even if you have only common schooling, 
even if you know nothing of Drafting, 
Eeranie te bake yous ral Drafioan 
{or to refund your money? Specal surprise 
‘fer right now to the Brst 500 men Who 
fnswer this ad-—redced price eany tert, 
Coupon Brings complete information. 


A new, rapid, simplified way 
This new "Job-Method” gives you actual 
drafng-oom jon ina new ones 
tine way. With pictures which you ea = 
sel nt shout rie te 
fom" And that fs why American chook. 
{tained Draftoen can quality for 8 good 
[pat bg pay when they graduate, 


HIGHWAYS TO SUCCESS! 
‘The big money In Drafting goes to men who specialize 
in Machine Design, or Electrical Drafting, or Architece 
tral Drafting, of'Structoral, or Automotive, 1 lint 
fnough merely to know general Drafting practice. You 
‘ust know how to calculate and design and plan original work, 
You need many Enpiocering subjects to fil the kind ofa Drafting 


w 3152 eel Te Aare COUPON 
Brings 3 Lessons Free 


ican Schoo! 
Get them. Test your own ability 
to learn Drafting and get ready 

for a fine job and big pa 

‘pon alo brings surprise offer, and 

Complete information about your 

‘Sppertunities for succens in Deals 

ing. MAIL IT TODAY? 


ng, by the new Prac 


ing Outt, as Mastrated 
feta coed Drajting portion 
‘cent of your money. 
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its students and graduates, without cot, the 
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raf fe gus, We have made this trai 
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$1000 REWARD 
For the Capture of 
This Man 


Cae sates from the 


‘State Penitentiary: Charles 


Condray; age 37 it, 5 ft. B in 
wast arpa aioe ea 
Ene cow to Met 
enough to Ken 
photograph and this 


him from his 
on, you 


dangerous 


More Trained Men 
Needed 


‘The demand for trained men by government 
sec ancien cats 
is become 

ity or YOU. Can 
fing of woke 


fer pee and bi 
(oe epee ee es 
‘Bite ko bilo per year. 


Learn at Home in 
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sete ree tee 
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FREE 
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University of Applied Science 
1900 Sunnyside Ave, Dept. 13-48 
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Contact! 
(Conia om me 22 


receiver, made of just a vacuum tube, coil, 
| condenser, rheostat and phone... There was a 

touch of affection in the way be handled it. 
How the little outfit recalled the happy 
back home when, as a boy, he had saved his 
nickels to buy those parts: waited day after 
day for the postman to come with the package: 
unwrapped) the apparatus with trembling, 
eager Angers; assembled the outit on 
cover of a cigar box! 

‘When he was thrust into a wire company at 
the training camp instead of being assigned to 
a radio company. as he requested, he made a 
place for it ia his pack, and here it was. Tt 
tras crude, it had no selectivity, but his Jitle 
first set never had failed to bring in something. 
Tt seemed to have a personality, a soul, as 
inanimate things have when we have created 
them, lived with them, loved them. No rega- 
Jation pack set could have filed him with such 
confidence. 


R29: Bs Senet what would 
hhappen to him if, back home, be should 
‘do. what he was doing now, connect a spark 
‘oil right in the aerial circuit. How it would 
mest up the ether and interfere with Govern 
tment nod commercial trafic on all wave 
Hengtha! But a broad wave was what he 
wanted nov, one that required mo eritical ad- 
rata a either end. And the simple little 
was just what was needed, now that 
there was but one station to bring in and the 
crashing of the shells made it hard to hear 
Snything. A wire thrown over the limb of a 
tree served as his receiving aerial 
He connected his outSt with the battery 
“Ready sit!” he said 
the wire was cut, is 


tf “Tatening, and ‘Teese replied.” Know 
bat Burden had to work with he had figured 
Tong how be ould une tothe 
‘outfit Tor best results, ‘The prob 
Keno spoon the eto dita, be 
teen. them was not dificult for. buddies 
‘who had. been “hams” topether, eso 
Tatoed that the general sa he mnt bo placed 
incomminication with the 5th at once 


‘messages, 
indicated 
to retake 
lay down a 
barrage that would prevent the Sith from 

dating with the rest of the Tine, then 
weep the hil. He described the situation and 
awaited orders. 


URDEN hammered out the message, ad- 

justed his receiver, and began to copy in a 
inte book. ‘There was & gray ‘on the 
‘eastern horizon and it was only a matter of 
‘minutes before the show would start. He was 
ged 1 we = Sache, bet emrded & 


iy! 
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that the Germans, would alter 
the hill wt daybreak” ‘They cou 


‘asunder. ‘Tons of soil, hurled into the air, came 
‘down and almost buried him. 

He extricated himself, scrambled to the rim 
of the hole and looked for his radio outfit. 
Where ithad been” (Centinead on pane 157) 
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—will start you on the road to 
success. See Money Making Op- 
portunities on pages 146 to 174... 


Contact! 


inthins? See'enic ial 


there was a ceater ten times as large as the one 
that had sheltered him when the earthquake 


is note book still was in his hand. Hearing 
a voice beside him, he turned and recognized 
the mud bedraggled commander, just erawling 


cout of the dirt. 
“Here's. your orders, sir!” said Burden. 


HE thunder of the heavies, deep, rever- 
berating, prolonged, broke from the Allied 
front. Far overhead passed hurricanes of 
death that dropped on. the German froat 
beyond the TA rong aes they 
ng and as they thing but 
i, barren, pock-marked earth remained 
where trees had spread their sheltering arms 
‘and buildings had dotted the landscape 
“Burden sit and watched the awesome 
spectacle for some minutes, then slowly his 
‘eyes closed, his body sagged and he fell on his 
de, 
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Poor old Burden!” murmured Bees 

‘A moment later he laughed loud, for out 
of the wide-open ‘mouth of the fallen nignal 
tian eamne an answer to hin greeting. Te was & 
found as of cromout saw striking kot and 
rattling in its groove. Burden, his job Saished, 
ts asleep and snoring! 


Beehive Civilization 
Exceeds Man's 


tnd jreen, many flowers refract ultra-violet 
rays—some of them, such as yellow daisies, ia 
‘marked pattern that makes them particularly 
Further studies indicated that. bees 
tush between the different colors. 


BOX was constructed with windows at 
each end into which slides of sdilferent 

ald be fitted. After hon 
bee had been imprisoned, a red light, say, 
would be shown at one end of the bow. Trmme: 
diately the bee would go toward it. Then a 
light of another color would be shown at the 
opposite end of the box, to sce if the bee would 
forsake the red window and go to it. And so 00. 
twas found that the bees would immediately 
0 to red, blue, green or ultra-violet rays. ‘The 
Attraction of ‘ultra-violet rays, invisible to 
hhuman eyes, was strongest ofall. 

From Lutz's investigations, combined with 
those of von Frisch, three conclusions have 
‘been reached, 

First, that bees can see flowers in somewhat 
the same way a color- (Continual on page 155) 
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[OW much gasoline can 

ou save? ‘Perhaps ‘tho 
price of a new set of tines. at 
fnany have saved. Perhaps half 
related by Tt it Cursmings, 
Felated by TL iL” Cummings, 
‘Over two million have adopted 
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costs and” repair expenses. 
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fines greater power and speed. 


Authorities now say 
the average car 
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of every ten he buys. You pour 
this excese gasoline into Your 
‘engine whieh cannot absorl 
a ough. ‘Thus. aris 
‘carbon deposita, the worst evil 
that ean happen to your en- 
gine. 
the evlinde 


‘speed-—and costs heavy repair 
bile 

With this wonderful device on your car 
four gas is under positive control. It 


exploded gasoline. Also you have a new 
convenient way to remove carbon already 
formed, the same way carbon is removed 
from the famous Diesel engine. Itis simple, 
automstic and amazingly effective. 


Wesrenay [/APOR EER ay 


1700 Seranaty Block Patan, 5D. 


How This Invention Works 
Tho Stransky Vaporizer in 
built on the sound engineering 
principle of multiplying the 
‘vapor power of your gasoline. 
It fits! any car, works autos 
‘matically, and ean be installed 
in a few minutes, Tt 
Power or mixture but a 
ie ice little larger th 
dollar. Tt has no mechanista 
to get out of order and should 
outlive the ear itself, Already 
it is being used on practically 
every make of ear, truck, trac 
tor—even on an aeroplane, 
‘The reports shown on the left 
fare typical of thousands re- 
‘You Can't Lose —Mait 
Coupen New 


“Suppose it doosn’t save me 


much does it cost?” 
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Feceipt, of coupon below. It 
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of the Stransky Vaporizer, tell 
3ou about ‘our, free ‘sample 
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Beehive Civilization 
Exceeds Man’s 
(Contd from page 187) 


‘Mind man can sce them, in varying degrees 
of intensity, and can distinguish the ultra 
‘iolet rays to which the human eyes are not 
cetuitive. 

‘Second, that bees have an almost unbeliew= 
ably acute sense of smell, fr superior to that 
‘of uum beings 

‘Third, that bees communicate with each 
other accurately in different ways; among 
fthers by dances, feeler rubbing and sense of 


“The observation hive has made it posible, 
tho, to earn far more of the ordinary domestic 
routine of the bee than formerly. For 
centres it was st ‘hat certain, bees 
‘worked at particular tasks all thei lives. Now 
it has been discovered that bees turn from one 
task to another at diferent. stages cf their 
existence. And they are almost as individual 
fas human beings, working ‘whenever they 
‘choose, hurrying” or taking time about | 
things: in accordance with their moods and 

fancies. 


AS leaving its cella newly-hatched bee 


iat washes itselt When hangry it 
from & passing worker. ‘Then it starts | 
leaning brood ces, that have to be brushed 
‘out before the queen will lay another ees in | 
them. After two or thre days the young bee 
Yisits the pollen stores ‘She ats what she 
tants, thea gues into nurse's training. She | 
(arries honey” aod the food known aa 
trend" to the uider nymphs. After three or 
lays she takes tp the more advanced 
‘of feeling the younger larva, atl keeps 
for a week or m. 
hen comes a tour of exploration over the | 
salir hive, Gonnly te Eases inrsied 
inthe older bees coming in with loads of honey 
te pollen. Finally she fs cai along ina cur 
reat going out annt—fles! No frat fightin an 
{eplane cam be more Unilin. 
thoes not start off to pather honey’ imnnedatey 


ney ‘ind sense of direc: 
Foti abe han made her tial Might, a bee | 
‘Snot find her way back to the hive. i 
Song nurses taken frm the hive and 
: | tes ‘are not able to Gnd thelr ay 

tack Bat cove a bee has had a chance to fy 
sent a iat hy aang tara 


NOOTHER ving creature in the worl, the 
‘experiments have shown, has a memory 
‘equal to that of the bee, at least in matters of 
ation, Yt the beta. rival 
only insect's entire: weight. 
‘Even that is larger, proportionately, than the 
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Geniuses Who Created 
Planes of Air Heroes 
(Continued fom ae £2 


at San Diego, when in walked a tall, slim 
‘young 10 announced briefly that he 
‘wanted an airplane to make a nonstop fight 
from New York to Paris, This young man— 
Charles Lindbergh, as you've puesed—vas a 
likable chap. “Ul design the plane you want,” 
all promised with enthusiasm, “Tl have the 
design ready in twenty: daga' 


‘T MEANT designing virtually acomplete new 
plane, but the twent)-ight-year-old engineer 
was equal to the task, ‘To technical knowledge 
ined at the Pratt Institute in Brookly 
lauded practical experience as an engineer 
the Curtiss Aeroplane and Motor Com= 
later with the. Douglas Airplane 
whose” planes had carried Army 
i the weld 
meals were brought i, Never did he leave 
flfice except to soatch a few hours of sleep. 
‘The drawings completed on time, the company 
president called hs factory men together and 
sve them jut sist days to ol the plane! 
twas completed on schedule. So came the 


‘years of discouragement und 
it before he saw his. labors 


atk 
Rise eee ea 
SFr Soa hd talked ith hi of 


‘This contribution, embodied in the Columbia, 
ik an ingenious’ method of making ‘each 
dividual part perform some of the work of 
ing the Plane into the air and. keeping it 
ere. No" Bellanca. goes the distinction of 
largely solving the problem of minimising the 
Teaitance of parts which ordinarily donot 
7 The han made str, tail 
ces wid evet fuselage do. some of the 
"The struts are realy litle wings which, 
‘udding to the strength of the machi 
reams ia ying efficiency. 
Torn forty-one years gb in § 
Rellanea’s introduction to. mechanical this 


ip the plane 


ear 
by donkeys. But with an ambition to be "an 
expert business man” the youth entered the 
Royal Institute at Milan. “There he became | 
more interested in mathematics than in | 


Whines "For a bobby he few Kite and i 
wan wie ating tele cur 
Feats thet he detnned torent By A 
Title ater be hen of the fight ofthe Wright 
brothers at Kitty Hak fn 190, ‘Tht decide 
Nites Me wuld Bad be woud ud 

rom te outet he was handicpped by lack 
af hens.” Even, then by guinbed Cooge 
financial backing to bald his fst planes it wa 


‘not a great success. (Continued om page 160) 
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fora Ew cartoons 


‘UST read the following “straight from 
tthe shoulder" letter and you'll see why. 
we say that the Washington School of 
Cartooning can prepare you for the big 
pay field of Cartooning, in your spare 
‘time, at home, by mail. 
“The enclosed cartoons,” says O. A. 
Fokenh) a Wisconsin student, = pad 
es. of my progress in drawl ave 
Froeived $20 for these and the enclosed 
Jetter will show that I have a ready mar- 
ket for my work in the future. ‘The mak- 
ing of cartoons has been one round of 
leasure and | enjoyment as well as prof- 
itable to me.” 
Cartooning Pays Big 
‘There's no more attractive or highly 
Bald rofesion today than Cartooning 
Millions of dollars are spent every year 
‘on cartoons. Capable cartoonists earn 
from se to $250 a week. Learn to draw 


side-spliting comics right at home in 
re time through this amazing method 
that has already been tested and proved 


by many Washington School Graduates. 
No special talent or previous training 
needed. No drudgery, And in a very 
short time you should be ready to make 
money drawing cartoons, 


Send for FREE Book 
A now handsomely Masteated book has jst 
ben printed, which gives all the most up-to- 
date Information on the wouderful opportu- 
nities in Cartooning, and shows how this star- 
ting method enables you to enter this fed, 
Jt tele all about our students~their success— 
hat they yaa reproductions ofr 

‘work—how they made quick, profits wl 
fturlying. This alteactive book’ will be sent 
‘Without cost or obligation. Send for it. Mail 
‘oupoa NOW. Washington Schoo! of Car 
toning, Room 2411) reng-rsth St, NW. 
D.C. "No obligation. ( 


Geniuses Who Created Planes 


(Continued from 


159) 


ine-eylinder engine which in a 


developed a 
figs test developed 141 horsepower, in 
soit of the fact tha it weighed only ‘10 
‘The mame year a 200-borsepower 

ngine was delivered to the Navy. 
‘From that time the access of Lawrance 


parts 
on the aftetige of the Titi governors 
Tn 1910, when the Allies were looking for new 
planes, be was given a British contract for the 
lesign of an observation plane. But the plane 
be ‘with a rotary motor: and, 
sine nota this pe was available te 


Saree 
Mem 
mpeg ee oe, mor 
eae 
eerie 
fe iy gant ae 
ebeeetieee 
Eee ae er tse 
sredhcemconires 
winerhdhemrcoana 
Lime emberied his idea of winglike struts. 
Sates ray: 
mie aber? 
deh es 
ee eae 
ational Ait Races at St, Louis in ove 
set ee et 
ee ait meng 
access 


the service of Uncle Sam. 
‘When, two years ago, the Wright Aeronauti- 
<2 Corporation, builders ofthe Wright Whi 


Plime eon ie heal dod the 

Corporation's plant 

Sprplted the Catunbi te Bellanca ive 
plane which Chamberlin Bew to Germany. 


%, COINCIDENCE. ot thie seve New 


‘ ina Fokker plane powered with 
three of the Whirlwinds, re 


TY ETibin oping mower has ett higher 
foals. Only’ the other day he annoutoed 
the completion of successful tests on a mew 
Whirlwind with fifty more horsepower, cons 
‘suming ten to fifteen percent less fuel, He and 
his consulting engineer, Fal Jones, soon, will 
snponce an nical engine tobe calle the 
¥ ith B25 


tiem safely on their way. 
‘another young. man, Charles I 
supply Ue need. Ail of the noteworthy lang. 
‘Timtace American flights have been earied to 
fceea through the fnstruments of navigation 

nie nd mansfactied. hy the company 
cf whieh Cain i the gui 

Calvin's fit adventure 
1910, when he was only. seventeen, 


tial 
estate development company in Bast, Orange, 


Sima id 
tralia cre 

Saree aoe oes 
high school, and who had been ly reading 
Satchmo 
aie atte ete 
CRETE iso a 
vere tt Serb. ot ROAST a 


Xo nti the police, he wandered 
Tritt the explanation that he ha been wal 
Sng the pitty fo i 
ea the er, hie edd 
Stevens Iustitute ‘etn be 
Sunday atthe Langa yn 
i junior year he gots job wit 
a Caran Aeroplane and Mater Con 
scsi, woking the ne 
engines. Soon he. wes tra 
Taking metal Gittings and aasembling planes. 


HIS work took him into the field, ‘There he 
‘made friends with the late Lavrence Sperry, 
‘Morris Titterington, inventor of the ‘earth 
4B, TU, who with Lyd 

Old Gry to Rome: 


entirely under automatic control. 
the war, Colvin, ‘Titerington and 
H. Goldsborough started the Pioneer Instru- 
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Whirling Wheels 


(Continued rom pase 4) 


for the Maulsn Square Ganden forthe nest 
‘years. These—unlicensed—men are in 
thee Theyre oat 7 
Followed by an ing, convinced look 
‘on Mr, George Fosdick's face. Jim had won: 

hhad lost. "They all knew it, "That was the 
reason for Jim's addition of that nasty in- 
‘Siuation, 

“'No, Gail; we didn’t get the contract,” was 
all Gil’suid when be had gone to her again. 
But he had to explain the reason for his black 
eye, while ahe erooned over it and told kim 
tot to care. 


JETROTT, and the blackened skeleton of 
hat had heen & wooden hive of produc- 
anon stoves did it,” explained oly 

he weather was cold, and Mac had 


ina can of gasoline to wash offs 

‘The factory was junk; the machines were 
covered. with charred. tisnbers;_warped ‘and 
{wisted ne ahafting writhed up like 9 frosen 
fake; the experimental roo with 
{iniabed flor the ollie with all ie drawings 
and recorda~everything was junk? 

“ Hxcept two 1808 modes said Gil. “The 
Chicago fone ought. to De’ here right. now. 
Waly waiting fori" There was a faraway 
Took in ‘is eyes: already he was’ planning 
"Dia You get's pla 

“wo of em.” Mac said neither ove of ‘eu 
was big 

"ire tar 

them both lined 
turned to Gall, who was sanding 
iim inthe frosen slush 
T aolng to be much of 
tnoon. We've got ame 
ee mu a 
reated her 
ber ‘blue eyes 
beright where you ean 5 
‘wnat to," she po 

"And Out of the aes of an ex-cariage fac 
tory owe the spirit that was to master big 
Sim Wendea—teamvwork, with loyal 


ulder tightly, against 
Bat Tl 


the two plants, with Mac 
‘and Wally the other, and each 
biles for counters in the game of 
out the most.” ‘Then both forces, were 
joined in a new steel and concrete building 
that rose on the ¥acant land once olfered to 
Jim for a million dollars a foot. A broad, 
‘two-story front, with one wing, then two 
then three, extending back from ft, and men in. 
eater and greater numbers joining the battle 
for speedy production of speed. With Gil 
hhere and there and ‘everywhere, doing the 
work of = donen tien thro al ofthe days 
fand moat of the nights, and his helpers fole 
Towing like keen-nosed dogs om the tra 


TT HERE was Hob Lees, who sai law pce 

‘wat too slow. le took over the de 
tails of management. ‘Mac stuck tight to the 
top. a fatto oversce the asembly Tine that 
GilTiad conceived, then to plot the course of 
machine work ax the wings, went up one by 
fone and filled thesaelves ‘with machine tool 
Wally, finished with the game of beating Mac 
in'a temporary shop, swung the greater and 
renter task of meeting service needs, Andrews 
find Morton, ‘selling. out their New York 
‘gency, came to Detroit during that frst 
iter spring. Tt was no picnic, that nest year, 
hor any of the years, that followed; it waa 
work, work, work day and night. But it 
Yas play as wel; for wasn't this ‘The Game, 
‘ith'n certain player to be whipped? 

‘The secnd hor o the fat uiling was 
ven over to offices. Gil hada spacious room 
fone corner. ‘The otherrall but Afac, who 
insated pom @ 
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walled affsir down in the shop—were 
lined up across the front. The aia was 
lets “ork tlephones rang and Pe 
‘writers clattered. = 


tachable-tonneau that 
Andrews 


od they did in 
TS beg the new Se 
wing of which they" moved tn uptodate 
sembly Tine before the next" snows came. 
‘nd the bowr thought nothing of tt 
"Well why should be?" std Wally Burns 
gne day when Andrews remarked’ aboct 
2efhat's old stall with Mim, Hie had that a 
figure out in the old shop. 
wii as tri Gil had been watching he 
fone day, whem they had been driven to 
{kath fetng Sut hw sng machines 
notice that tote tae fal of engine 
pects ware bag Eectol teres casions 
{iat when men on the assembly nile wanted & 
unit for installation they had to go std get 
"Now why can't we take the job tothe unit 
instead ofthe unit tothe fob?” Ci ad asked 
and there was the new ayatem all worked ot, 
the frst new wing. 


LONG track of channel irons sunk in the 
itor, with piles af the various unite— 
axles, transmissions, steering gears, engi 
‘tnd bodies—arranged’ inthe order of thei 
‘assembly on either side of it. ‘They dida’t 
manufacture a single unit that first year. 
Ererthing bad ben contracted for, the Sob 
of getting out machines had been. qui 
osu. “At the tout tne benent the be 
‘occupied by the offices, the whole space was 
taken up with, trstlesthe only sationary 
part of the whole assembly. ‘There the frames, 
f wood armored with steel, were laid until 
faxles and wheels were attached. Then they 
were rolled, foot by foot, down the wing that 
was so long that its sixty feet of width seemed 
harrow, receiving parts one by one from the 
gangs of men who stayed in one place and let 
fhe rl pr the, The chp led 
ith road daslight for the oot overhead 
was of sawtooth construction, its north wall 
bo br sdlabeaiibcalabmtaatan 
stull to 


Toe whe haited 
wf shown through the 
‘does it and carries on 
the experimental work at the samme time is 
more than T can comprehend. 


ES, he's a pretty bright young man’ 
was ‘Oliver "He Matson” omment 
A pretty bright young) man.” “Te had 
lecome another believer im Gil Herrick by 
tint time: Tk wat he who had made it por- 

Sil for Gilt make a Rew stat, 

“With mosthy mg: own mo 

had tol his wife one evening." But he thinks 
its all the bank's. if that young man knew 
qin 


at dinner some evening” she. nugget. 
“You say he's mar sow? 

‘To be ear the past he a 
at I inow, Hes oo spenitds thst ba 


there's many a man working form that’ 
making more out 
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i 
cag rg edhe Margen ar 
night when he isn’t working all night. Suppose 
yowu call on her.” 
While down 


to gather, the talk at’ every round:top 

table always reverted sooner or later ta one 
tubjet "Not the Hrssk Aston Co 

tad what it was doings nos it was always 

‘War Gil cume to fe eailed, "What he 
eG i ited. "What 

‘was doing, what he had done. 

owas it that aired that news about the 

|} meeting with Poalick? No one ever knew, 

ip hax no sources, Morton thought 1 

i about i Bet, 

sapression of 


0 

that uspicion, Wally denied it hati. 
What do vou think | 

“4 Tongue 

he laughed. 


lows 


2 he demanded 
xin’ talkin’ machine? Then 
"Well, maybe T aim—to you fee 
‘he outfit. But do you think Td be 
round town blabhin’ that tale? Say 

away’ from th 
couple of pretty good wallops 
: nye muy think Ta talkie? 
about it" he glare 


NO.IT exalt have been, Wally, There 
Was only one other posible source of 
that news-George Fosdick himself. For the 

Pontehartrain bar 


don't know just what, but 
W. jumps up, smashes 
iae, tells Poadick: where oo, 
walks out. | And what does Fosdick do? 
Fallows him here to Det 
‘maken hits take the contract! 
dida't have any more plant than a rabbit 
‘That was commonly known, not only by 
the players but by the more hnimble worker 
You want to aee a factory gos just le 
ithe Kiowa that the ig oasis a ter! 
Especially if, when the dull season comes, ax 
i "come in the early: months, of 
he lets it be known that 
lant down entirely: he 
nstead. 


dull Ne 
December succeeded another 


‘Just try to 
‘na place like that! Which, of 


JEM imported 2 slesictongved, nimble 
fingered man from somewhere, gave him 
structions, and sent him aver twapply for 


1b at the Herik plan He got one was 
easy to do when he told, his ‘quulifcations 
And then he went to work, at frst with his 


hhancls until he had maade good, then with his 


toute. 
"MRtoiten place to work,” be growled when 
there waa alittle breathing spell “Never get 


tin’ up there with bi a 
‘One of the hoy looked sharply at him and 
he changed the subject, only to come back to 
it later, and time after’ time, growling, espe 
cially'at noon, when they were sitting aroutd. 
Until at last he exhausted the patience of one 
of them, who looked up from his work. 

‘work eighteen hours aday? "he asked. 
"*, why should 1? T ain't no slave!” 
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ives 
He was wrong, for by that time Gil had 

| taken a comfortable house and installed his 
wife and Gil, Jr. in it, but it made a good 

Tt failed, however, to. impress. the 

He went on, for some of therm seemed 


again.” snapped the other. “He 
2 furnished room, You sneaking tongues 


happened to 
stream of foul abuse that those who heard | 
‘dropped their tools 

“Avo you talkin’ sbout?" demanded one. 
ecg, the More of the, sue, abd 

3! His evil tongue was silenced 

Gil beard the commotion, saw the crowd of 
men gathered in the middie of the assembly 
Tine, and inurried wp with Mac. 

“What's wron 


to get us to quit, I gues. 
Gil's eyes narrowed. "Throw some water 


on hima 


“THEY, id, aplenty, and the man sat up 
wringing wet, to meet the cold eyes of the 
‘man be had maligned. 

“What's your name? 
gave it 


drenched 
veorking for? 
"Your who do you think I'm workin’ far?" 
ine? The eared 
Ti beter let these 


growled the man 
im off” 


cree 
Feed tee 
ahead,” he said, and they started for 
sinh aii a 
‘Wenden he contend.“ Take ‘emo 


ihe 


‘AL which he yowled, 


Gil managed with dificalty to get between 
him andthe bo pins 
“Nevermind, boys” be 


md like to deliver bi 


‘him out in front of the ornate Wenden 

Go on in,” he snapped. “And tell that 
haellion in there that if he starts anything like 
this gain 11 being my whole plant over ere 
‘and clean him out. 


that was all over town before night. 
oy it was not safe to play with G. War of 
W7 of the crowd out there—and by that time 
had got to be quite a crowd. 

there had beea only the assembly 
line, but now, with two other 
alongride the frst, they were 
motors again and beginning on transmissions, 
Gil had bought out the machine shop that had 
made his engines and moved the whole thing 


hhead; that made a big difference, though at 
the time Gil thought 20..‘The first four 
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(Continued from page 1 


for two camshafts. ‘This second engine had 
heen "based. on the double oppased. engine, 
which had its valves side by” side: hence it 
Yvas an I-head ‘with only one camshaft, and 
‘ras simpler in proportion. 
“he our cylinders were cast separately, and 
‘ona heavy” cast-iron, hase, with 
three ample crank suf beatings The Byvbeet- 
twas behind, with a cote chiteh working iwi; 
tie drive gears for the camshaft were in font, 
exposed for easy timing. Tt turned up five 
Hrundred revolutions a minute, hut only. at 
racing speed, forthe gear ratic of the selective, 
‘liding fear transmission, which vas set just 
in front of the dilferential, kept the tarnaver 
down around four hundred. a8, © maximum. 
‘There had been a little trouble with lubrication 
at first, but that ad oen solved hy increasing 
the number of feed pipes from the lubricator, 
which was now eet” onthe dash with glass 


tubes throug which ‘the driver cold detect 
‘any failure in the feed addition 
ay eeched sosoes te tin gotten ot 


ing oda with the result that they not 
ipped vil for their bearings but splashed 
Wo Hint his eylindee "walls and cams re 
‘cived plenty, 


TL used «King of Belgium body om that 
‘model, at the 1903 
show, m French me Thad taken them 
All by sto eat eas low, with, 


the our shift levers and wheel on the right; 
the tonneaw seats were almost a foot 

‘That enabled the tonneau passengers, to act 
the part of kings, and. look out. with un- 
obstructed view gver the heads of the front- 
feat occupants. ‘The upward, backward flare 
Sf the body’ was a graceful series of curves, 
‘while the forward thrust of te hood 


fears thy dncovered after 
fiers ‘two hundred joe bed” gove ate 
service nal reports begut to come fo Wally: 


u rag fed and made the system thermo 

fe ora pet ea 
Tn SusDens TaROMY 
Beers, ty amtred 


"AUTOMOBILE, 
NOTHING IS "THROWN IN 


stunt Jim Wenden would be expected to, do. 

How many machines did he sell this year?” 
As neur as I can guess, about twenty-6ve 

hundred. ALL. A. Me doesn’t publish its re 


ports, you kno 
‘Gil Knew, and smiled thoughtfully. He had 
seen the A. L. A. M. board room in New York 
“from the outside. Andrews had pointed it 
‘out to him during the show of the year before. 
“The meeting place of the mighty,” he 
had said with @ chuckle. “Where only the 
chosen of God—or Jizn Wenden—may enter." 
“The room was on the top floor af a. sky~ 
ieraper in Forty-second Street near Madison. 
‘The eaves of the roof above it, for a distance 
of half the building on either side, were fenced 
with a strong steel picket fence, with wicked 
barbs at the top. "This was to prevent the 
spying or eavesdropping (Contin on moxe 180 
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PROFITS = 


of any envious outsiders during a conference. 
| © “Not that I want to. ‘had said 
reflectively..“T'm not itching to pay one and a 
| ars. Percent of our selling price to a bunch 
at havent pot a leg to stand on, but—dim 
Froulda't get is 
MG Wenden bed satd' geod many things 
that day in Fosdick’s room. “And none of them 
had come true. The Herrick Automobile 


tion, and wen exhibiting very protisbly 
the Grund Central Place ihe Ween adie 


sal Shiny 
“ese besten Rend 
new youn erry 


EQUALS 


Sime ean 

$ QO INA Aon plsh report, but Tl get into the | 
MONTH SEAS." 

"AN you have to do is 


uy 5 
‘Theyre supped to be Laed, but they're 
transferable.” ™ 


THC i wht Gil iA there ta one oe 
V ever 


Wig ect “era deat ae | arenaiionge pga ATE] 


“ ‘A L°A. M. didn't carry any insurance. ‘There 
was one litle outfit that had fallen by the 


oe |: i, = 


sie at bay 
The'piee Foot Ofer bubow. Phen act, 


‘Eo the most sensational chapters in 
the history of dirvet selling has been 

written in the past 4 months! Por, almost 
incredible as it may sound, in that short 
¢ over 2000 ‘men have discovered the 
Pout of & 


secret of double prot 


Wah I won't pay. 1 
‘Twin Inventions Needed Everywhere | you've got that has wo aecounta 
“This unique plan ia made posatble by two | oe Pin ek. "Bosanen T 
revalitiousty patented inventioos, X new | ‘your chairman, geatlemen, I'm going 
[isa Ween chen aneclctety onions; | real cot my Bema, “Tate mnt aoe ot 
Folds ‘the eany cuts the top cut (not off} | one or two others you don't lke, arent there, 
Inside the rim’ leaving ft smooth, alick and | Jim, Besbier me? 1 think sel ito 
tlean—all n'a couple of seconds at the | How much?” demanded Jim 
{tn of'a erank-cende forever all stabbing | _ “Well i cot me five hundred.” Gil thought 
ti feking "with oldie can opener: | alo “Sappee ey to thownd capt 
‘twin invention, an equally revolutionary | to ever i 
itaife," ecesors’ and "tool" sharpene 


AGENTS 500% PROFIT 
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2h, Anyone can 
‘sce "windews 


ND after much more of similar nature, 
‘Tim bought. For one thousand dollar 
fan item of pews that somehow found wide 
ig the players of The Game. 
that's rather foolhardy," 


Stee mast peers tin ree tenet 
td into at at had dled Now 
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Wenden can make it mighty uncomfortable 
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po ee hace it better than wie sd Ober A “or 
Baste, Soule spl euactae © ded together, La 
the made yaa ated fv 
We hed een many 8 peod man PASS, SHON ces 
Sreched along thet reste; ‘K wosld be a. a) 
shame to see Gil's well-deserved success piled ook 
we cer cis Bed Dees Cae cee 
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SSree gocl uaapheciee seonty- 
“italic your kiting. young man.” Te 
Se a ar 
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order as the old gentleman had ever giv 

the bushy ‘white ‘brows were drawn down, 
get you area't out of the woods yet 

Tong ways” 

‘Not that Gil was uot tending to his knitting: 

hhe was. He had only just undertaken a very 

radical step—standardization, 

“There's too niuch time lost making parts 
fit, Mac,” was the thought he had just ex- 
pressed, the result of many a keen-eyed obser- 
‘ation, not only of cost sheets but of factory 
methods. “Too much fling. We're gving 
stop that, We'll set up a practice of machi 
Timits and inapectic4 and hold ‘em to 

‘Mac threw up his hands when he tnd 


stood what was planned, and Gil knes 
Not so long hefore, when Gil had been 


ulling 


process of scraping 
‘Baked him just how Ught a bearing should be. 
Mae ha seratced his bite in thought 

nd said: | "Well, Mister Herrick, a 


Ti ahol be le 
OW Gil knew what that meat. ‘Mac had 
| No Gitcctedtecontey the oc thao reing 
should tng oy 
uatter of the “feel” of the bearing. But what 
a Galen boo ee 
ale ieedart ot octane” sed 
Sopeb pie 

Sine Hersek ft pinot “Tolerances 

by Cacti hy well ct mone 


ig enouh to Kep the tons 
the next step, 3 
‘And Mae di, reluct 


‘attempt made to Gt parts. ‘The mechanics 
‘three cars together, then drove 


andardized Kid!” he baeled ane 

Pontchartrain bar, They met many times, of 
se; their trails were bou 

the narrow linite 

a hotel where the 

Tut they se 


Took in his eyes and his great vole, 
Tiovming crow the som, stopped all take 
aie re Ne oatSia Save 
many toda 


©] HAVENT counted them yet." 
reply, quite audible in’ the” silen 
“They'll show up at the end of the month 
‘on the balance sheet." And how's the pants 
Business? I’ see You're throwing in a vest 
tie ea es 
‘ripple of laughter went through the room. 
sad of pay 


Sircd acetylene peneetor: din towed dows 


ink and bellowed: 
The staodardied ear with,» forty-mile 


talkepant™ 
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(Cutest om soe 
sagan fr the Vande up ha sin an 


thing you can 
STR you at have s good hired man to 


dive it” 
‘Don’t you think it, my boy! T'm driving it 


myself, and if there's any halfsized bicycle 


tmechanie around bere that — 
You'll come in second,” was the way Gi 


fiopned that speech, and he turned’ om his 


od went out 
‘Mler: which 
He picked uy 
ctor, wave over is bea‘ fared 
Squarely into the center minor 
iat covered the wall Then he shouted: 
Tt hi! "Sed the bl me 


thing to say.” Got him, yes: if 
W. throw down a challenge was 
‘meant. But why celebrate that? 
‘There was a race to drive before he was 
entitled to celebrate. Tt was not until some 
months afterward that they knew what Jim 
‘meant. 


What is Jim, 
scheme to “get” Gi 
In next month's installment Gil Her- 
rick comes to the turning point in his 
career. And that race—you never have 
‘seen nor read of one quite so thrilling 
and dramatic. 


When Nature Starts 
You Seeing Things 


(Continual from page 38) 


‘Someties the layer of warm ar ascends to 
grat brights i the steeper, giving fs to 
Site nrting ot al wieageretzevn see 
“oom.” Here objects far beyond the normal 
range of Viton and even low the horaon 
open the ay. 


“Tits the phenemenon that, recently 
treated Cape May, N.3y to what was de- 
scribed as one ofthe most exiraordinary orca 
iages seen along the coast in years. Sand 
dunes thirteen miles away, at the Delaware 
Breakwater on the opposite side of Delaware 
ay, were clearly seen ae an image in the shy. 
Other “looms 


ities and scenes lifted into view are 
greatly magnified, as if the observer were look 
{ny through telescope, due to the freaks of 
the atmosphere that ‘give it the quality of a 
powerful lens. 

“Looms are more common in Artic me 
sions, where they are the bane of aviators. 
Series of these weird sna wrecked the 
plane of Major F. 1. ry aviator, i 
fn Alaskan fight i-raising experi- 

imaginary mountain that 


craft, Major Martin encountered the real 
‘mountain unexpectedly and made a forced 


the iey slopes: he and his comy 
from the wreckage and wandered for days until 
iatives rescued them. 


the Antarctic whi 
range of his telescope. 


(Confined on page 169) 
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| When Nature Starts 
You Seeing Things 


Longstafl, he concluded the range ran in the 
‘same direction for st least seventy miles. | 
Scott's deduction was proved accurate by 

‘Amundsen shen in 1011 he made his sensi- 

tional dash for the South Pole. 


1 Berge oe yt of the tae | 
eral cierays of BU from objects below 
Te Loree shih comet ender rene ths | 
ye, pour thrush i The ligt rays rom far | 
‘iat ebjects which normally oat fo the | 
Sir unseen are bent back toward the ear 
tal they strike the eyer Only the upright 
age sve, 


15 generally conceded, since D-TB. Mac- 

Millan's exploration in 1915, that Peary’ 
Gusher ad to Ai ee. a 
Milan's description of i is amaxt 
eat heavens, what a la! Hil, valleys, 
snow-capped. peaks extending through at 
icant 1a degrees of the borin = As we 
proceeded, it gredually Changed its appearance 
PeGally af night disappearing altogether." 

‘Gnlentwo, three or even tare layers ol warm 
sir, weparated by nes of cooler ai, aceut and 
Be foe to what is known as the multiple 
Iie Tie, ein of ges of tat 
tchjees are sen, one atup the other, extending 
High Into the heavens: ‘The images atthe 
fit bottom are iz an erect position, while 
the intervening enea are inverted regardless 
of the oumber 

Vilar Stefsnaon, whose books on the 
Arctic atv clam, described to me a tautiple 
inirage which led his companion, Storkersn, 
inlet out of hit course in the Far North 
Storkerson aaw what he thought were tawer- 
ing elife fifteen or twenty miles away, As he 
ndvanced to examine then, they resded, t= 
ting lower asd lower until they sank 
he horsca, Miles of trazping revealed the 
‘ol elif to be only low md banka The 

(Ged atinomphere had walt the images 


further 
ic condi 


men, and alight variations ia the beat lend 
them the appearance of a marching army. 


“Ti pint famous mirage ofall te, called 
by the Italians 

| faizvot King Arthur le 

| Siem coast and at 


jut upward, 
Suddenly all changes: the columns lose their 
height, and arcades and vaults appear. These 
de, and again castles and colonnades develop. 
"The Fata Morgana isthe elevation of objects 
| om am opposite shore into pinnacles and col- 
ima, isd othe rece of carved aad 
E .yers of air of different temperatures 
‘condition peculiar over tbe water in that 
vicinity. Tnstend of being bent ia plane layers 
of ais, ax in other mirages, the light rays are 
bent in broken and repeated layers. ‘The result 
| i "magnification and distortion, but chiefly 
vertical magnification. Ordinary objects are 
thos twisted and combined to form an ever- 
‘hangi 
Pata \ 
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Will he ever wake up? 


Le ee 
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You've Got Your 
Patent, But— 
(Costined from zane 25) 


in prodocing something new. is not patent 
able. If, however, the new arrangement te- 


sults in Something never before attained, the 
‘courts will hold the patent valid. Mere sub- 
stitution of other “material which brings 


‘about ‘the same result. is not patentable, 
‘but if it brings about new and better results 
itis. Asan example, the mere misture of car: 
bom and iron to make stecl would not be 
patentable, because the various mixtures of 
‘carbon and iron have long been known; but if 
‘some other metal were added to produce in the 
steel new properties, such an to make the steel 
rustproof, the addition would be patentable. 


A 


atl burners only i 
Edison made his carbon filament one 
fourth och of es in diameter, we theca 
patents specified a diameter of one thirt 
‘cond inch of more, Ordinarily, this would 
not be s patentable difference, but that red 

tion of one half in the diameter of the flament 
increased the resistance four times and reduced 
the radiating surface two times, thus increasing 
the ratio of resistance to radiation eight times: 
It was this point which made the burner practi> 
‘cal, whereas earlier burners were impractical, 
Tu other words, Faison's changes were in the 
basic laws governing the Sow of ‘current 
through a resistance Hlamient, and were Uhere- 


(CAST in pio ihe Pi inendocet 
t patent. ‘This light difered from ti 
carbon lament hint 


fas shown that there had. pre 
semua eigen, whch hovcve, See 
too sual to cut log. In other words, the pat- 
‘ent om the orignal machine covered the Hea 
of the cireular sawmill, even though the ma: 
chine itself would not cut a log. 

‘A plumber proposed to thread pipe for its 
entire length so. pieces of any sie Eould be ext 
‘off and joned, but'a patent bad already been 
ranted ‘upon the iden of threading each end 
pra he patent fice, elt 
ig the whole pi ore 
than a logical extension uf this original fen, 

‘he combination of two or ore suas 
« en tentable 
shen the combination dors no result i ste | 
thing not previously koown. As an esample of 
thie tape of patent, which has been declared 
invalid T might meation the patting of rubber 
‘om the end ofa lead pemel. ‘The court hel that 
neither the rubber sor the penedl acqal 
few properties by reason of the combi 


"Tie famous Selden patent on atoms, 
sh rg deel 
prtaby the beat known cumple of « patent | 
Spon a combinalion of prevouly Knows de 
mente | 

Scien applied for hi patent in 1879, the 
papers however, ng in he patent alice fo 
Exeon (years ‘daring. which” the, inventor 
Amended’ thes fm toe to time to include 
few automotive developments "The patent 
es finaly granted in 1809 nod unl Tol] 
Solin collected ro 
‘Then a number of astomobile crpanis re 
fuel nay fates royals sod Seen sos 

for inringemeat- 

‘Mh ies ai wr rnd ad alin 
slanive They didnot state any particular type 
af body cttch, engine oc sleting mechea ee 
tut contined themselves to genelies which 

type of device which Scden 

ied in Ube future astro. 

all the cain of the 

Patent were od od that the new combination 

Sto seas di aot produce any new rel of 
few cooperative action, (Cente on see 


ies i not 


SHOW CARD 


EEE tag 

ELECTRICITY" 
ELECTRICITY 5. 
= sat =o Nay ‘Lessons, 


on Pages 146 
to174 this issue if you want toget ahead! 


po pens ian a 
BE AN AUTO EXPERT! 


mde, Raton Rep 


the quick, sure, easy way! 
oatdyng wo memrlsig on cones 


Ethers 
sa eaten a 


Pies (tas cure 
AMERICAN TEOMNICAL SoctETY 
‘bag nts Brena Aven ih Bk, Cra 


Brn CSD Brvsal Aves & 69h Btu Onenge 


Learn 
hotoS' OMe 


MONEY MAKING OPPORTUNITIES SECTION 


You've Got Your 
Patent, But— 
(Continua rom age 170 


‘The patent was therefore declared inval 
‘The court concluded Selden “erred by making 
his claims too broad. 


date a 


siting or patented. If it can be 
proved that the idea was in use previous to the 
Application for the patent, the claim becomes 
von 


‘case in point i the truley pole of «street 
car, the patent upon which wae declared ae 
‘alld cn Qe grou thatthe ten a ber in 

revious oe, back in Colonial day, though it 
Kaa ot been written nor patented” ‘The iden 
vas held to be nothing mse than » modo 
Tian of the metho of rssing water from well 
by means of a long pole. ee sweep, counter- 
balanced bya large weight on thee opposite 
the cet of ate 


ng independently tn tanta part of the 
‘Country on the same idea, was granted a pro- 
‘cess patent. In other words, his patent covered 


OMETIMES more than one patent 
‘cary to cover the different aspect of one 
idea" For instance, the steel Breproof curtains, 
Hh aa are ued in theaters and as fre dors 
ildingn to confine « fre to one section of & 
boitlings are covered by more than a agen 
patent 
‘And there you have all there is to this bu 
ne of patents, All you have to do to make 
million Hollars is to Ret valid patent upon 
‘commercially profitable ules, ff you can do 
that, your fortune i made. 


Who Did the Shooting? 


exactly the same pos 
pin always strike the exact center of the 
primer” ‘The positions of the individual marke 
{ngs in relation to the imprint as a whole are, 
however, identical 

Under, the microscope T compared this 
murder shell with other test shells red from, 
the Saceo pistol. Although the latter were 
somewhat fouled and dirty, the identi 
‘again evident; 0 evident in fact, that the 
‘ken expert ooking through the iireseope 

“Well, what do.you know about that! 

Finally I tested a fourth murder shell in the 
same manner. ‘was no similarity. 

‘Then I applied the tests to the four bullets 
from the body of Berardelli, comparing each 
with test bullets fred from the Sacco, 
ies ee weenaee Se era 
were placed horiznntally under the comparison 

in little holders which enabled 
them to be rotated. 

“The first one T examined, known in the evi- 
dence as fatal bullet No. 3, was considerably 
fouled” and corroded, but, ‘the microscope 
revealed beyond question that it had come 
from Sacco's weapon. First, the marks of the 
Tiling grooves were of the same width and the 
same angle as those (Contin en pase 172) 
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Who Did the Shooting? 
(Contin from page 170) 


‘of the test bullets. In addition there appeared 
tiny seratches which were identical. In particu 
Jar, the microscope revealed one vers" pro 
nent gouge which matched perfectly. Rotat- 
ing the bullets, I compared them groove. by 
invited the defense expert to look 
croscope. 
‘be stid, referring to fatal bullet 
No. $, “could not have come from any other 


en 

‘None of the other body bullets matched. For 
‘example, one of them, ballet No. 2, obviously 
‘ame through a right-hand twist pistol, where- 
fs Sacoo' waa Jeft-hand twist, 


RETURNING again to fatal bullet No. 8, 
at the defense experts request I compared 
it with other test bullets, one by one. The 
mark of Heatity—tiny scratches and grooves 
her evidence in corroboration was the fact 
that fatal bullet No.3 was of an obsolete type, 
manufactured with grooving near the base 
Known as the “cannelure’—a remnant of the 
ys of lead bullets. ‘Three bullets of this 
were found on Sacen's person 
jo doubt "many persons, including some 


SSE earns 
ot heat ‘ce the 


Sngerprint yom adopted ‘iroaghest the 
roid and alan to-any af the new method of 


revedver ana ai 
‘id fret maken, a clletion of many une 
‘ies of bets ofall alters aod types, ire 
trough arma of ‘nearly every. kes and 
shout five hundred revelers aa pistols from 
all parts of the ge. Given any ballet, we are 
te to etn hn 
ime exactly what kind of wenpon Se 
{tat weapon is eventually traced nil found, 
wecan Hewify it with went exactnem. 
remarkable. instrument. called_ a 
meter, dengord by" Me. Faber, we can 
the entire interior of the barrel of 
sreapon Te reveals 
erst spot that 
inlet fire throng 
the deposit wt H we can deter 
(he syprocnnte tins ine ths weopen wes 
last fre, the kind of poder fn the cartridges 
(black oe smokelem), tnd sometimes the type 
tales 


omatic Pi 


TLL another valuable instrument is a mi- 
‘crometer microscope vith which we cam 
measure the width of a nifing groove to the 
ten thousandth of an inch. With the same 
| accuracy we can measure the depth of the | 
| sroave, its angle, and the pitch of the spiral 
Ne have clei specimens ofthe diferent 
inds of powder grains werd by virtually every 
manufacturer of projectiles. When a pistol i 
fired, usually some powder grains are die: 
charged unburned. At close ‘range some of 
these ain may bags in the Sesh of 
By examination and comparison with the spec 
ine the manufacturer 


‘acquitted, by testimony unsub- 


stantiated by the facts of exact science. 
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Whole Rooms That 
Fold Up 
(Gonna om sae 02 


metal bins for flour and other containers that 
may be supplied with cabinets, scientific 
h pooper hfe ‘an array. of labeled jars 


Sinks gan jor of walle Gacter with 
teal screw t 


‘and attach homemade labels. 
used to be just what the 
fow they commonly include a 
ribbed porcelain drain board on one or both 
sides, There i aly one-piece porcain sink 
‘combined with a 

sual tub, which is covered 


havea tiny washing machine that fits i 
ft sink and operates by" water pressure, 
connected to the faueet by hose. 
drum rocks astomatially ith the flow of 
hot, cold or tempered water. It is a useful 
accessory for doing small laundry jobs and for 
Yalued items which the housekeeper 

centeust to a public laundry. 


SHE modern bathroom has become smaller 
tnd better. The writer's comviction on this 
pint was forte after he hu sen the bath 
come in the grandiose New. York palace of 
the late ‘Senator. Clarks Thi 8,000,000 
was harely two decals oi when 
hake room fo 


Most hotels and. many 
hhomes today: have bathrooms more truly hax- 
than unlimited wealth could purchase 


imal now favored by 
nna tb fs now favored by many perscos. 
Te serves well connection with the preferred 
mer, whether the latter Ys a fixed feature 
‘pray hove.” ‘There are shower curtains of 
cog dk at of ren iy Sh 
fave trouble mising the shower just right, 
it ina thermostatic mixing valve, 
"The builtin tub involved contly 


set porcelain soap ish is 
Shother refinement, Glass rd for towels are 
‘cary to keep clean. A toothbrush holder, 
oap dish and a drinking glass holder, all of 
porcelain, belong at the lavatory. We must 
bat font fhe metic cabinet of pein 
as 


“TTS not splurging to have such fixtures and 


nccemorics inva modest home. Metal and 
wood spon deteriorate in a bathroom, boone 
Unie and unsanitary’ “Clase and pore: 

y nickel or chromium Coated 


ly desirable. 
"Tile is usually the preferred surface for bath 
roo walls and for. On account uf its 
expense itis often given up for materials that 
resemble imeasure partake of its 


Virtues. ‘There are glazed and oileloth wall, 
papers which give the oflect of white ti 
A wood fiber’ wallboard with hidden, 
inching fastening at the back is marked off in 
‘squares, and when Gnished in white enamel 
‘appears to be tile. ‘There are floor linoleum 
Which resemble hand-set ceramics. Rubber 
sand cork tile may he laid either over wood oF 
rete 


laundry tray,” otherwise a |e 
thn wood. or |p 
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YOU can determine thatthe Baht in your 

worn ia nine times brighter at the lamp balls 
than ita where you are standing, then you cant 
figure that you are standing Jost three feet 
famay from i¢. Similarly, the di Tete 
the trve brightness of a star and its apparent 
rightness a9 observed through on 
earth, is a measure ofits distance from us. It 
twas thie method which Dr. Maxwell employed 
in computing his new figures of the sie of the 


Tat how ie pomible, when a sari 
to learn it true bightnes? Te 


Trightness. if, then, the 
factors considered together tell 
{ta total brightocas or candleporer. 

"The temperature of a star is Known by its 
color. When yo look at the stars you will sce 
that they vary in cole fom red ta blue. The 
red ones are the coolest: the hive, the hottest 

‘The tse can be cuculated Uy determining 
the ‘substances which compose 
ener fs deity. Tin achieved hy an 
instrument calle the spectroscope, one of the 
rat tnfal tools of the astronomer. Tis 

ngement of prise which break up. the 
ight from a sar Into the rainbow colors which 
compose it "The record of oe Teade 
on photographic pat, kort athe pe 

trum! Study of the spect orange. 
Ise of cate reveas tbe ates and easty 
of chemical elements the star: 
Ireace is deans ad probable 


J. MAXWELL employed a new type of 
spectrom, oe pe ‘a ich 
te pets and es oe at ty 
tale reve regione the tr 
patie "Tile intreweat he Bel Ge the 
wesley reflector of the Lick Observatory 
‘Roe of the spec of fan tare oan a 


star and 


"aah aur te bp, Mor fo Yaar Remain 
ie ot toe. "Fhe obduaten'e' la a 


town in accompanying photo 


Reducing the Universe to Inches 


(Continued frost page 16 


spectra Mustrated are av 
‘Because the two stars of which they are records 
have virtually the same temperatures But 
there area few marked ifferetces. For exa- 
pile, a dark band near the center, 

Strong in one speetram and weak in the other, 
Slows the presence of «compound of extbon 
soso. Since i Anon that 
‘smpound is decomposed by high pressure, it 
is easy to determine that the star which con 
thing the most of it ix lesa dense than the 
ter. Indeed, “by exact measurements of 
theintensity of us dark band in each eae, i 
is pouable to compute just how dense cach 
Sat tly ia th Inet, to noe 
at their sites. 


JR. MAXWELL succeeded in photograph= 
ingandmeasuringstars 1000timestoo faint 

to be seen by the naked eye. Since there are 

more than six million such stars, he could not. 

‘of course, study, them all, 

the method of 


2 


Instead, be adopted 
"afew of them and 


telescope and blackened Dr. Maxwell's photo- 
sraphie plate left the star 13,000 years before! 

From’ these measurements, observing. te 
rate at which the number of stars thine out 


teat the li the Milky Way, Dr. Maxwell 
‘arrived at his figure of 60,000 light years as the 
diameter of the universe. Though somewhat 


string previ nclatgh000 

500,000 light veare-esperta believe it ne of 
the most telah eatimates yet ae, 

“And what incomparable mo 0 

1 unlversea—bilins of theta we 

inconceivable distances yet to be 


keen eye to see as 
‘universes with: 

telenepe,in recent Sear 

thousands of ‘them have, been 

tnd catalogued. Tt ie evtimated th 
powerful rellector, like Nat at Mou 

f Psa of phot 

them. 

ene and stele cay 

tnd the oldest, for example, are the 

‘Clouds, 100,000 light years distant. Hreyond 

ae the tvo great spiral nebulae in Andromeda 

‘and Triangulum, Tight years away 
‘But the vast numberof nebulae are beyond 

the reach of measurement, even with the most 
ancerful reflector on ent 


m of known nebislae according to 
their form and observation of regularities in 
their behavior have led to this theory 


‘NIVERSE begins asa great chaotic mass 
of glowing xs in the form of a rotating 
Sphere. “After” ages, its rotation atten it to 
fatten out in the shape of a lens. More ages 
passa then git upheavals begin ty tae 

sce within it. Eruptions throw out solid mac 
{erial from the inside. Great streamers fly out 
im the shape of spiral arms. At last stars 9 
pear on the outside. After trillions of years 
Tass of gas has been entirely transformed. 

‘Gradually the spiral arms unwind, producing 
more atd more stars.” Finally the arms diss 
appear altogether, and all that is left is a vast 
swarm of separate stars. 

But what happens nest? Possibly, we are 
told, some of the stars will begin to wander off 


from the 
space beyond. Most of them, though, 
Temain until they die. ‘The smaller stars 
die fist, then the larger ones. Finally the en 
tire universe wil be a mass of embers 


iy 
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Tes amazing performance is the result of its remarkable 
construction—the introduction of features found in the 
most expensive of radios and possibly at $55 only thru 
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for use of the patents, research resources and discoveries 
of The Radio Corporation of America, The General 
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Latour Corporations. 


Check any radio at any price against these Grosley 


features—standards of comparison that indicate the 
Randbor's superiority. 
1 Completely shiekled cols, con- 


tor sharpest tan- 
na. 
}-Completety balanced genuine 


AC model using mew R.C-A. AC tuber and working directly from 
tlectricllaht socket through Crosley Power Converter $48. Puwer 
Converter $68. 

The value of this Bandbor receiver and the excellence of its per 
formance can best be judged by seeing It and hearing it at the nearest 
Croaley dealers. If you cannot locate one of the 16,000 dealers, write 
Dope 17 for his same and addres and Grosdey literature. 


Powel Crosley, Jr, Pree, Ctneinnati, Ohio Radio Amateur, Experimental and 
Prices slightly higher weat of the Rocky Mts Broadcast Reception. 
© This sen! on» radio, tol or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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